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" which hapfen by chance By using mathematlcs we can ofteh estlmate N ]

¢

A

_ L THINKING ABOUT CHANCE B IS

¢ . ¢
*

" You probably-have heard or even made statements s_uch as these: /

1.” More likely than not we will go to thepark on Saturday.

. 2. Chances are godd that we will get o do it,

3. [John anq Billy have gqual chances to win.
+ 4. Tam almost certa|n that T.can come toyour hoﬁse .

after school. _
s ' * ’ ) /

~ These sentences are alike'i inone way They have words and |deas
wh|ch are used in mathematlcs These words and |deas are used ina part of

mathematlc_s called probabllltx In probablllty, we are mterested |n th|ngs o

qudeaccuratelywhatwnlgro blyhappen L ST

We wull experlment with, such thlngs as co|ns sp|nners coJored _
blocks and dlce to learn what to expect Later we W|ll learn what to expect

by worklng with’ numbers instead of usmg experlments ; Y
(Y — & . ® " o

.. - .
] ~ . 1

What Do You Know About Chance? . P

L

Do you know the answers to theso questlons? o
= Whe will wm the World Series this year’? ‘
Wl” all the members of our claSs be in school next Monday? T

-

)
B

- { -
B T wkod & HpT
- -

v T



¢ 2 = f‘g _. ‘. {\
\ - \ . ) .
. - - ¢ ' 3 ¢ s . -~ -
S How many peOpIe;ln our-ctass.:-.»wnl have perfect spelllng
SN ‘Dapers.this«w'eek?" S
: - Will T see a Ford truck on my way home fro.m school th|s : "
- _ . o
;o | afternoon?. L P
| " We cannot be tertaln of the answers to questlons such as these R

becausethey are chance events Howeyer, 'there are some, thlngs about

- chance events‘whlch we do know ", C e . e
Y (Lo | ! e . : ) y |
. C Some things are more I|kely to happeh than others For exampleo ' _

14

Wh|ch |s more I|keTy, that one of tﬁe puplls W||| be

absent orthat theteacher wlll beabsent? | L e
* SN . ]

5 e . 3" WhICh is more I|kely, that ydtJ w’ll have cereal for
< ) breakfast or that youi'will" have«céreal forlunch? RN

. i \ P (} ’ . )
© "YQF ' ".

WhICh is more Irkely, that a boy‘wnl bund a model
e e a|rplane or that a-qirl will builda model alrptane??om :
ol Some thlngs are more I|ker to happen than not Thmk of answers

s

tothe_sequestlons' R

- 4
Ty

" In Phoenlx Arlzona |n July, is it more hkely than - _’ )

o ' not that the surlwull be shmlngat non? .-
= J st fhore likely than not that youi can find the sum, <5, .
AL of324and465? T :_ T




" /j . h 4 \ )
g e Is it more hkelythan not that your neighbor has :
S aTVset? o ' I
. . YR ‘ : -
Some things- are certam and somethlngs are lmpossmle ‘Which L

arethe?e? e _ ‘

.

" A man can live without any liquid for three months..‘ -

SO ; T will use my brain some tlme this week. _ ,
. 'gMy dog can write hIS first and last name in Ru551an .
. S All new, cars this year will use water for fuel.
' | | Iqmorrgw, today, will be yesterday, | J \ )

-

Our ideas about’ch.ance might be classified Certain, Uncertain,
" or mgossm 1n front.of the folloWihg sentences, write C, U, "
=or 1 for Certam Un(ertam or Impossuble |

. X — T - . , 3
L é!”.‘"”‘” set in:tr're:east. 6 A river is deeper ’today R
2. A. rlver flows downhill. than yes"cerday

. ~3. We will seé the sun today. f—7- ,E,W|Il;s!eep,8 hours-on
PR B R ~ Monday. ‘
. 47 Sunwill rise -~ B N
T e 8.. T will sleep sometime
. Ari 1] T ‘ S "
—-—5 A :\{er ﬂow; I.Jp-h'” Coe - this week. ' :

-

, S - 9. . T will'not sleep at all
S - — ' . X

this week,




_Exercises - Les‘son' L ‘ p ') .

Us/hese plctures for Exerc1ses 1 through 3. - I

-

» .1. Circle the- letter of the spinﬁer whose poi?ﬁelj is more likel{ito stop.
' op‘red.than blue. | A o v
S (é)Aor'-B? @ BorcC? .
. ((b) C or D? _ “e) DorE?

© Eor e ) CgrR?
) N - ) . “( <, "k‘\ —
2. . Study spinner D_and answer these qu‘e'stions. ‘ ‘ )
ISR (@) Could you get '100 reds |n 100 sp|ns ‘ -— -
T _. onthis spinner? . . . . - R
“(b) Are you likely to g'et 100 reds in ’
100" spins on this spinherz R CQ ‘
C- (c)* About how many reds doyou expect e
. . . from 100 spins? . ] ‘%
Y 3 o ' * . T
: | 9 B
, ‘ \. ” , (. i Y L " : _‘ . R T " -
' “ j oo V'] N ! * . -




3 Suppose a plrate captain said to you, ''T will gWe you Just one chance

7

on'a spinner. " If the pointer stops on blue into the sea you 90. ~If it
 stops on red, you may go free."

(a) 1t the captain let 'yfou czoose one of these ° \ b
six splnners which would you choose for '
" your chance? a L )

(b If the captaln allowed you fo make the

-

spinner, how would you color the dial? - .

- d 1f the captaim were very angry, how do

2 ‘.

_ you think he would color.the dial? ):
| X

- Things To Do At Home - Lesson 1. . TN

1. Look for-stories i the newspaper that use some of these words.

probable - probabilty . - -~ . ./
charice equal chance . Co

Ilkely ~ unlikely

1 -

, BTlngthemtoshare W|th yourclass S . )
| | R

[ SURN
o~



N 3 S : , - — T — —
. 2 headS‘ . |11 headand 1 tail 2 tails
vy VIR |
Y/ . . J
Do this 60 times and rec\ord'the results ih a table like the one above

.
. .
.' ~
.
@
. . - N
.
w © .
' ‘ *
N
20

Place a newspaper on a table. Shake two penmes in your cupped hands

\ and drop them ogj.b.e paper. Make a tally mark on a piece of paper to ",
show the number of heads or tarls (See the example below. )

¢ -

1. How.many times did you get,heads on. bofh coins? .

2 How many trmes d|d you get talls on both corns?
\
3 How many tlmes\dld you get one head and one tail 2.

-4 Are your answers to the first three Juestions the sam-e
" number? |

S \.
S - )
.

h Y
s

5. Are é.”y two of \Yourresults edﬁal‘? o

6 Do you expect to get fewer "2 heads" than "1 head and

]
1 tail" ? : ¢
< ’ .
Ve
N M - . ! v
d“\.—(’ . ~
% ~ . "~ ,
A - . : ‘ .
’ - @ . [
K T ’
- N .« 0> -
. , I
BN ~ bR @
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‘Lesson 2. ’ L N

—_ . ’ A

Acttvitx 1: -Spinning a spinper with dial
| %—blue'and %— red. |

)
.

\

Dlrectlohs

o The po|nter of the spinner is to be spun and a record made of whetheri
-, |t stops on red or blue (If it stops exactly.on a line between red and blue,

4.;

make ho record but sp|n again.)

~ " One member of the committee will serve as recorder. Here is a sample -

record of 20. spins to show hew the count should be kept:

A B | Total Number
Number of Req | - Number of Blue | ©  of Spins -
#tf'm'- , 8\1&«0&( u T N

P ST &
The other members of the commlttee will take turns sp|nntng the

L p01nter until a total of 50 spins have been recorded as in the form above.
' Inthis class and |n math and sc1ence classes in higher grades you W|I|

need to keep a record of results from experlments Pract|ce now by ]
] morganlzmg your resuIts and rec\ordrng them n _itlx |

-

'_' ~ Make a table on a full sheet of paper similar to the sampIe on th|s
g page Head it”Acth|ty 1" Record the results of 50 spins. The person

" who resords the spins and the persons do|ng the spinning should sign the ,
sheet Then give |t to your teacher. . ""{., . -

»

\ ' * ’ N

' P . . . R , . ., .

f . .. ., . i . -

13 . e T
Q * . . . 1 2 : Vi - : < . ¢

w oy - . - - - e

,:aEMCJ [ U SN . f« ‘ :

L~ - » . . s

R - ' . . ,

T . .

. . ' £

-* = . . - ¢ . 4 0




. T, ,
" Lesson 2. ‘ S

> Act’witv 2: Spinninda,spilnner.with’; dial
. . ‘ % red and %'_blue.- .

v

o
.

Dlrectrons

Noe
.

be
« The pomter of the splnner is to be spun ‘and a record mide of whether -
it stops on red or btue. (If it stops exactly ona I|ne between red and blue '

A4

- make no record, but spin again.)

1

One member of the commtttee will serve as a recorder Here is a
sample record of 20 splns to show how the court should be kept

: ke v ‘ . ] . ° N - - ' TOta].‘Number
T Number of Red- ¢ ‘Number of Blue " of Spins - ‘
3 ) ’, . . \ \::‘\ R . e

\ o _8311%’}#{{!/ 12 | 20 !..;. ,,,,, |

t T

>

Theother members ‘of the commlttee will take turns splnnlng the
pomter untit a total of - 50 spins have been. necorded on another sheet as

> in thetorm above Be sure to put Act|v1ty 2 for |ts headmg

=

- i When ajl 50 splﬁ‘have been recorded, each commlttee member
\ should sngnthe report Give |t toyourteacher L ST,




I

Lesson- 2. . -

’“ltctivity” 3: 'ySpinnin'g' a spinner with dial
-%r}ed, %—'bh}e, and %yellow L i

-

 Directions:

P . . ; . Y
4 N

n

; o The pointer of the spinner is to be spun and a .record made of whether"

- it stops on red,. blue,. or yellowe (If it stops exactly on aline separatlng two
~“colors, make no record but sp|n again. )

» A One member of the commrttee will serve as recorder. Here is 2 sample
" record of 20 splns’to show how the\count:should be kept: : ,j“

N

e Number of .| Numberof |- ‘Numberof | Total Number
® * Red « Blue " Yellow “of Spins

- mj/ S| 9 (Ml |5 0

ot

Q

‘The other members’ of the comm|ttee will take turns sprnnlng the

polnter untll a totaI of 50 splns have been recorded on another sheet as ’

.in the form above; headed "Activity 3. . ‘3 ” o
) ' ‘/ -

When all 50 spins have been, recorded each committee member N P

“ ,_should sugn the report. Give |ttoyourteacher 7\ . S o
. ¢ QW S )
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.. Lesson 2

Activity 4: Tossinga coin. -

¥

D‘irection’s :

L The coin is to be tossed and a record made of whether wlfalrs with-

A

sheads or with tails showmg SN ‘ , S
. , . . , ‘ B ‘ i ‘.'(

One member of the commrttee wm serve as recorder Here iséi

_.sample record of 20 tosses to show. how the count shouId be kept
’ 1 -~ | Total Number
* L Num’berofHeads ~ Number of Tails ‘| - . of Tosses - .

S

W ~-1H/1 N ‘MUH/,' 11. 20 3

-

E

-The other members of the commlttee will take turns tossmg the coin,
unt|I a total of 50 tosses h§ve been recorded on another sheet as in the '

:“\ form above, Head the sheet "Act|V|ty 4" ,

A When ajl 50 tosses have been recorded each committee member
7 hould 5|gn the’ report Give it to your -teacher. = s
I\‘. ) . ,
R

‘ » — \ 4

LTI 4 ' : \.
A i
* » R
. 15 ‘
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-~

¥ TRARIRY 5 :~Spinning thisspinner | .

A®Y

1

Lesson 2.

<L )

s
-
rd

.

»

o . -oor

Tossing a die and-counting the
_ number of dots on the top face. -

- e——

Directions:' u .

The pointer of the splnner is to be spun or the die is t ssed

44

and a record made of the results. . - S

. One member of the commlttee will. serve as the recorder. Here |s
a sample of 20 tu rns to-show how the count should be kept

No. of No. of.| No. of No. of No. of No of Total Number
I's 2s | 3s &s 5's. | ?6s ;s '
~ N N -  — p_ n < . "v:
w | | ]
4 5 1| 2 3 .|.5 20 |,

s

2 M
. - v y - > »
N .
.

| The other @ﬂgmbers of the commlttee W|I| take.turns, until a totaI
of 50 splns or tosses have been recorded on another sheet as inthe form

H
a3

above, headed “Acttvnty 5“. oL o L o

When 50 results have been recordedv gach member of the

. PPN
= ¥

S - R
v R

commlttee should sngn the report. flee it to your teacher o




Lesson*' 2.

(VA Ctlvlty 6: \Tossmg a die and netmg whether =2
’ 9 ..“
. . thenumber of dots on the'top . ERRAS
E , o o ¢

facelseVenoroddt A

- L)

\ Dlrectlons SR A

v

. The die is to be tossed and a. record made of whether the number |

T
- e 4

- 6f dotson the top face |s an even nuiber or an odd number o

7

w

| One member of the commlttee W|II serve as a recorder Here is.a
sample record of 20 tosses to show‘hbw the“*count shou!d be kept:

_ R T _ . Total Number
No. of ti'mes even No.' of t'tmves odd of Tosses
R TN 2

] The other members of the commlttee will take turns tossmg the -
dle untll a total of 50 tosses have been recorded on another sheet‘as in '

<
. g
.

,;,t-’ the form above, headed "Activity 6"."

N
<3

~
N ¥

’
Y

s L Wh{pn all 50 tosses have been recorded each member of the -

'-ngmlﬁee shouldBign the report. Give it'to your teacher.




! B

) -
. -

o

b

Lesson 2. E - S

_Activity 7: Chioosing one of the two

hLLAL) SR !
- . . - .

’
.

cards pictured here.

[ :

Directions: - | ‘ S

2

The two cards are to be placed face down on the desk. ‘(Be sure that'
the person who is to choose does not know.which card i€ which.) One card
~ is chosen and a_record is made of the picture on it.’

N

_ One member'of the comﬁtitté"re‘will serve as recorder | Here is.a.
sample of 20 chmces to show how the count shoul-d be kept

4

!:"ﬁ.":

L TotaPNUmber *

Numberof&' Number of L_J's - dotChmces N
*Jmm; RN Ed

. _The other members of the commlttee will:take turns ch005|ng cards .
until a total.of 50 choices have been recorded on another sheet as in the
form above, ‘headed "Activity 7", T

- * A

When all 50 chmces ha@e been recorded“ each: member?hf the -
commlttee shou|d S|gn the report. Give it to- your teacher

wl
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' Lesson 2.

AL s

/'aActi\?it'y’ 8: Choosing one of thethree | | 4%
- cards pictured here. Ay JANE

L)
E

. o )) ’ . , . ' , ’ l
~- Directions: : : '
LA L | L
| _,, The th ree.cards are to be placed face down on-thedesk. (Be sure .
[ “that the person who is to thoose does-not know which card is WhICh ) One

-

. / _¢ard is chosen and a record is madeof the picturs on that card.

!

© One member of the committee will serve as recorder. Heré is a -’

o sample record.of 20 chmces to show, how the count shomd be kept:

.
]

, . o Total Number .
Number of AN Number of LJ's ™ of"Chmces ¢

Lmuﬂ N-{ws | T 20 -

-
. f

F .

-

AP

A

" The other members of the committee will take tarns choosing cards

until a total of 50 choices have been recorded on another sheet as in the

ot
)

form above, headed "Act|V|ty g \

L , When.aII 50 choices have been’ recorded, each member of the

)

~ %'»m commlttee should srgn the report. lee |t to your teacher

L3

......_M

i

b
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Lesson 2._' .t

°A'et|v'|ty 9: Choosmg a cube from a box

LY .
LY e . . 1
- ! i

contalnmg one yellow and

':

R one red ST

Ce "
7 ) , S T B

P e ST J red ~ yellow
Dlrectlons v /, o . N

From albex contalmng one red cube and one yellow cube, nenther

visible, a single cu_be.ls chosen and its coIor recqrded.

9. o°

~One member of the“comm1ttee wdl serve as recorder, Hereis a:
sample record of .20 ch0|ces to show how the count should be kept: 4

| o “Total Number | *°
Number-of Red ;‘;Nuangr ofl‘e_llow/ of Choices- |

nyaas u;{ KT s 2,

o The other me

o

~
1

——

3rs of the committee will take turns choosrng cubes -
untll a total of 50 ch0|ce have been necorded on another.sheet as in the ‘
form above, headed "Achvity 9", |

o

. When all 50 choices have-been recorded, each member of the
commlttee should S|gn the report Give it to your teacher

Dol > - L A B e DEE S

1

s .
. » w“
‘ . . " T .

b ' e - !

3
)
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Lesson 2 T | ‘
- Adivity _I_Q:' Choosing a cube from -, X IR
| a box containing one ~ | / " 5
: yellow and three reds. _' . - L ;
S . ©, red..ored  red coyellow
- Directions:™ e T A

From a hoxeontaining three"red cubes-and ohg yellow_cube, none .
visible, a .single cube is chesen and its color recorded. !

r

One member of the commlttee w1II serve as’ recorder Here is a.

sample. record of*‘20 choices to° show howthe count should be kept ' ‘: Lo .
C . , Total Number
Number of Red _Number of Yellow of Choices
s w1 36 | R IR I .

The other ‘mempers of the commlttee W||| take turns choo,smg cubes
until a total of 50 chouces have . been recorded on“another sheet as in the

form above, headed "Actlwty 10" - . qg; >

?

" When all 50 choices have been recorded, each mémber of the

4 o T

- . 3
p E'bﬁ‘f?"’“t““
.

committee should sign this report. Give it fo yo‘ur‘tea{her; |

\
‘
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(0 eExeretses*’wLesson 3, ,
s o ( i - . . <>~
¢ 4 EM} .7 )

) :Here)are ten statements about chance events it you think a statement
s true puta T in the blank after thes"t&ment II youthtnkthe B
. statement is nottrue put an F |nthe blahk. |

A

1 If a tossed coin does not stand on |ts edge it A
is certa1n lo be either heads or tails.

'S

!

2 If we tossacom once, we afe as hkelyto
getaheadasatan A

H 4

- -
3. Tf'wetoss acoin 100 times, it may be héads .

0 times or 100, times or anything in between.
i Y T ' '

Vo

" 4! 1f we toss a coin *1000 times, it is very

un'likelythatwewitlget' 00 tails.

5. Whether we get hea,ds or tails when we toss
a coin is a matter of charice. ' .

6. -You might toss a coin 1000 timss without

- getting a single head. Q\

1. If.a box contains two blue marbles and one

red one and you p|ck one marble without
Iookmg, the chances are 2 out of 3 that !t
“. " wiH be blye. N

R

8 In Exer-cise J.* “you have one chance in_ -

three of picking a red marble.




S T T A R I R e A

| 9. In Exercise 7,- your chances ofp|ck|nga L - ’
green marbIe arezero. L -
10, JoeYs eight years oId. Tt is more likely ~
, . V ‘ . - e
. that he'is four feet tall than ten feet tall. : )
2 IR ro- ce .. '
Read the following statement ca refuIly—Elﬁihen'ansW‘er'Queétion& 1
to 15. : T A SRR | | ‘.b ]
A sp|nner has a dial wh|ch is ogzqurt,h BN = B \
wﬁte and three-fourths red S
: ' .',11. \Ityou spin the pointer 10 t|mes are you , B
L I|kelytoge’(the same number of reds as-whites ? T
'5’ , 12 Are you likely to get more wh|tes than reds? ‘ o
N 13. If“the changes. of gettlng redeare 3 out of 4 -
X . " -what afe the chancés ofgetflng wh|te? T A
f’:f« ; . . “ \ ‘ ‘ | ) 4 )
2:#_ -+ ., 14 Canyou bef.ertaln‘of get’ung at. Ieast one red LT -
o toin 10 spins? - B / ‘ - L
" o B Is |iveryl|kelythat’you will get no reds | N
,“ vw-e-r - in 10 °spins? - T Lo
,:h i /' | .
: 23
e I N -

A T

AL SR .

L "




Read the folIoWlng statement carefully and then answer Questlons 16

- N

ihrougﬁZO B R -~ - : g v
" James has three green marbles and

7 +two blue marbles in his pocket. . - . T
16.- How many marbles must he remove to be

sure of getting a blue marble? . .

x

17. How many marbles must he removeto be -

sure of getting both the blue-ones? o

r s

18, How many marbles.must be removed to -

be sure of getting both colors ? o -

of -

19. How many marbles must be rémoved to : Yy

/‘N\

c W o - - ’ [ S

&

be sure of gett-_in,g a g{.een’ .one?;é,:

‘5% . - =
N Ay :V ;@'ﬁ’.' -
20, If Jame§ removes one marble there re SR |

three chances outof ~ ? that it le RN
~ beagreenone., -~ . o

2 ’ ' he

. .
“ * ’
. A Vf,

>' -
o . i ‘ —t -Q;Wn o Yt
. t - =




: ¢ ." R (, ( \' e . - . - .
Thlnk about some thmgs that are certain fo happen Thlnk about some
‘ thlngs that mlght happen, and about other thlngs that just can’t happen
Then answer questlons 21,22, and 23 - S

21 Llst three.thlngs that you knowv are- certam to happen

Y

L= -, '
Sy a. . N o, ' * . ¢ » A\

a~ - (

L4
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“Things To Do _tHome Lesson-3, -

1. :Make spinher with adial % red ; blue, “and % yeIIow Use y&r

AR |mag|nat{on Splnners can be made from paper plates plastlc tops from '
L a paper cup, cardboard ice cream st|cks and ) Qn PIace a‘bead .under
. » the pointer, or anythlng to keep it up’ “off of the d|aI Stlck apin through |

'. the pomter ‘the exact centér ofthe dlal and mto somethmg like an

eraser., S j‘ _ SR ’
e . Spm the pointer 100 tlmes Keep track of the outcomes |n a tabte such )
L as this: . _— .
_ - - '..--n' : \‘{%{
¢ : , :ﬁé"‘\t =
- ' ’:'? ‘ . . ] 5
' 0N Blue- ¢ Red * Yellow & ’
’ § Y ':‘5 s
e J ally W * ) )
‘ Total . N \
' a. How many times dld the pomter stop on blue? C, }
- Onred? _* . . 0n yefrow? T e
| bl 1Is each ofthese colors equally hkely? : | - i Fpeieae
“v e ,
‘ : c If- you'spin the pomter 900 times, you expect it to Stop on red
’ . ~about 300 - 400 500 times. . (Clrcle youranswer ) B
r o . . . 3:_3 . ‘ .. .
; Q ‘ \' » ., 26 ) o yy Too .- . ;




At S e

I TS . ‘ o &
Y %

. T 2 Use the d|rect|ons in the Append|x to construct a tetrahedron .Color
ST : onetace red one blue, another
| 7 yellow, “and the |ast‘green., B

’
! ! —

¢

1

RBomas

o

.Toss thetetrahedron 100 tlmes and note the face that |s down Keep

track of the outcomes in a table such as thls-

’ > > [N

PR S

Red "Blue: "1 Green .Yellow
Tally , o -
N § : . = . i
.Total| - _ )
y -

. A . S .
a. How many times did the tetrahédronall on Red ?’
Blue? ‘ Yellow?

. b Add the number of times it fell on.red and-on blue

Green? /

Add the number of times it fellgn green and on wellow
Is each of thesé sums about % of the: totat number: of tosses, or. . .

'}4'  about Z of the total number of tosses? About _ .
. C If you throw the tetrahedron 1000 times; about‘how manytlmes,
“ + do.you expect it tofall onred? On elther blue or .

- red? e
‘ — )

2‘?‘3 Maks up a game that;two people can play so that each person will have
an equal chance of wmnmg Explam it to the class. Describe any
material needed such as. spinners or dice. Be sure your ruIes are

N

~  clearly stated. , ' o : ,




AR e - 3 .
AN N , i )
* -
.t 23
‘ M »

A . v
4 Tos? a die or a cube wh|ch has. |ts faces numbered from 1 through 6.

~ The Appendlx has directions for constructlng a cube (hexahedfon) of
- You may use’a die from some game

" Toss it 180 times. Use a table to keep a record of the results, - -

!
e

. Tally | SRR L . |
“Totab | . | : : *

‘Numberof I's |. Number of 2's |~ Number of 3's

.
. L 3

| Numberof &s | Number of 5's | Number of 6's _
ray| - S R |
Total |

D|d each face come up at Ieast once?
b. The faces are e|ther odd (1 3, 5 or even 2, 4 6. On 180 CC
tosses, about how many outcomes would you expect to be even . ‘
g numbers? e " In your experiment, how many-were even
numbers? .
¢ Oni die or Cube, each’of the six faces has an equal chance to be
up. In 180 togges how often would you expect 2 to be up? /
3. to be up? +“ In you experlment of 180 tosses, ‘hové' ;
57

- d. If youtossed a die 6000 times, about how often would you expect

S

~ many times was 2 up?

each face to be up?
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-" Directions:

“heads or tails. . T e,

“results for 10 tosses: Each member of the team ,sh;oi.l'ld sign the sheet.

.2, B ‘ ~ o
‘ . ‘- 4 } . & ) X . . . . ’j

| . ; - L , ) "

£ . ) - . - “j’:
Lesson 4. . - N
Activity 11: Tossing-acoin -* a team activity. o o T

. o . F

The coin s Eq' ltieafpss;‘ff‘*cf'*‘ten times and a record made of whether it falls

® (V)

— =

hd

One member will tosé.ttjwé coin and andther member will record the.

" result. Hereisa s'an"iple record of 10 tosses fo show how io record the

¥

results. ~ ~ Co ) : . .,

- Sample Recofd

- o Total Number -
| . Number of Heads |* Number of Tails of Tosses

4 16 | 10
0 ‘ T | .

L

On another shest n]ake; a table similar to the one aboveﬁ‘% Keep track of your

Your teacher will ask for it soon, because your results will beusedjna ~~* *

i’ 5 0

class activity. " . - ) Q

f~ i S L.
-

. - :
> .
‘ ) .
Y
o . .
' * .
'
. N .
.

A
T ety
b2 .

e
NG

i - »
o R -
A ; e
. i

¥

’.\ .
¥
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Lesson 4.

; Cles§ Data Sheet for Tossing g'Coin == Iéaccompany Activity H ~ | ‘
, NE L~ No. of Heads - .. No. of Ta||s S ’,’“"’:j
| - Team |~ in 10 Tosses | . in. 10 TosseS“ -
- . . A | ¢ - i

T " B Ik
et ) C . .

a D 1 ) -
g E— -7
Fv _7 _ - 1
) e \ _
P ‘HL, D :
. - : 41 . ~ ',f =
L . '.l- b /
)] - - —*———': ~
| - Total i
L ,Wthh team had the Iargest number of heads in 10 tosses?.
the Jargest number of tails in 10 tosses?. Ly
.2, ‘About how often would you expect heads in lﬁ(ﬂ)mtosses? . e
o in 100 tosses? ___ " - oy : o :
3, Eal:h team tossed the com 10 times, Irﬁll how many times was the
L coin. tossed? , What is one-half of this number?
. 4, Qut ofall these tOSSes -how many-times did heads’ o&eur? .
" Ts this about one-half the number of tosses? #
/5;  Would we need to record the number of tajls on our Class Dataw
e’ _’~‘ A Sheet? ) _ - R . - Toa
. L 3 ‘ :3’:'7 ' - 'u; )
e , SR |
30 ‘ ( 3 '
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, Lesson 4. |

e wGraph Sheet for Tossn_ga C0|n -- To accompany Actmtl 11

CO=TR N

N Dlrectlons /

Graph eachJ/eam’sl data with an "0". “(Use the scale on the left.) -

“Graph the dlass total data with an- o (Use the scale.on thejright.)

10 =7 | T T .
7, 9 ‘ . - 1 6'90 m&ﬁ& “ 7
2 8 ' 0 4
P b=
s ! "g
e 6 T
-§ 5 /-‘50";%

T 4 ’ 40 =
o, 0 5
y § 2 'g 2 2

1 10/

0 ‘ =0

»ABC*DEFGHI‘J Total

Tea ms

“" N
Compare the graph of.each team S results of 10 tosses with, the graph of the
total. data of 100 tosses . -

1. In general which is more nearly what {ou would expect the various

v

teams’ results or the total results?
2 Is the number of heads'in 100 tosses more.nearly what you would expect
‘than the results _your team had in- 10 tosses?

3. Isa ’larg'er number of tosses more likely to result in what you,e;<p:e't:tthan

.

just a fewtosses? 31 , SR A

_ - ‘ <
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.. lessom 4. . ST a

| Kctivit)[ 12: Tossihg a_die --a team activity.

-

Dlrectlons |
. The dle is to be tossed sixty times and a record made of the number of
@fr?wwwm&%@w s L ,.«.I .,; )
dots on the top face - : R

s v
; e

|s a sample record of 20 tosses

' . Sample Reeord DR ;
 [nvo. of T[N, of 7 No. of E=T|No. of B3] |No. -of B No. ,of[ﬁ |
Tally 0w Tl flw o (M
Ctotalr | v 2 4 | 3 ? 2/ 3 .' 6
. Ly

Use a sheet of paper to make a table similar to the one above Toss the die
60 tlmes and record the results in your table. Fach member of the team
should sign the sheet. Your, teacher wull soon ask for it because your

results will be used in a class-activity.

‘.5‘;.
#

One member wnll toss the die and another will record the result Here .




lesson 4. ° | | 4 SR
' R \7 ' “
Class Data Sheet for Tossing a Die -- To accompany. Activity 12,
e No. of | No. of | No. of | No. of | No. of | No. of | Total No.
© | Team .. IR I 21 R I R IO s -of Tosses”
SN A | O R | !
) R >
B, | . .
- ,C. \ o
‘D i .
. el E S
| F . 4 Y"L\ﬂw ‘ ' . i |-
G a ,
{ *.*"H“’“““‘b,y‘ 1R ’
1 ,
. J , «
e .| Total S . | 600 °

1. From the totals, which face of the die was up the mdst?
a1l 2. Are any two or more totals the same? Which? "
; 3. Did-any team fail to get all s}x numbers? -

4. Would you expect that on 60. tosses each number would come up -
" at least once? h .
- 5. Ifwe tossed a die 1000 times, could we be sure that every number ’
| would come up at least once? | , .
- 6. In 600 tosses of a die, about how many t|mes ‘would you expect each
face to be liB? . i

. . 33
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Lesson 4, - . :
1

——

-Graph Sheet for Tossing a Die -- To accompany Activity 12.

Lo E

.. Directions: z | : e
' Graph your team’s data \Zvith an_"0", —

" 60 < — e ‘ o ’ S~

57 |—— ‘ S

54 | ‘ / oo
48 B N A o
&5 ' — ‘.

42 - - I

39 = T
36— - : SR
33 — | ‘-
30 ‘ — LR
27— : o : :

18 | < '

15 £ : )

12

9 /

e 0 : L ,
R | 2° 3 4’ 5 6

Num_ber on Face

+£

_Total Numbet- of Times a Face Occurred in 60 Tosses l

'

7 1. Did you have any results which you think are unusual?

2. What makes you think these restlts are unusual? -

~
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-Lesson4 PO I e : ’~
Grapﬁ Sheet of Total Class ReSults forTossmga D|e -- To accompany Actmty 12

p s PR Sy, -

2

‘Dlrectlons

- team’s ‘graph W|th this graph ,
.1, Does your team’s graph seem to be fartrrer from the expected results, or.are

=

)

Graphthetotalclass resultsw1than ”X” ) L o l,':

L T T 600 y
L F bt 570 g

— 1540

R s S ; 510

— 4%

B N a0
390

330
300

A —1 20
: 210

—— . 180 -
— B S R AT

(WS ]
S
r‘of Times a Face Occurred in 600 To'ss'és

g

‘Total Numbe

P23

O WS O
OOOB

b 172 34 56 oo
S “Number on Face- S g
Th|s graph form is the same form that you used to.graph-your team s*results

However the numbers on.the rlghtslde are ten times those on your\team S

graph form. Th|s is a graph of 600 tosses instéad of 60 tosses Compare your '

e
.

the total class results farther-from the expected resu|ts?

2 :Can you ex lain why this 15507% T
you.exp y =35 . - : S

|
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GRAPH OF COMMITTEE ACTIVITIES V < . )
1| .4 oy | T 9 | -2 0, | 3 8 5
Acfivity Spinner Coin Die 2 Cards | 2 Cubes| Spimner | 4 Cubes Spinfmer 3 Cards “Spinnet .
1/2 Red .’ lwitha | 1Red 1/4Red | 3Red 1/3 Red 2 withay _ or
$ 1/2 Blue |: ;! lwithg-| 1VYellow | 3/4Blue | 1Yellow | 13 Blues| 1 witha| .Die-
. o« |7 T | 1B vYellow ] ’
Choice || Blues Heads Even | Triangles Reds* | Blues Reds Reds Squares Ones
50 :
- ”48. ) A . - P S -
46 - - -
4 > ,, -
4 ‘ - :
: 2 - ~ ./ k:
36 Fo
iy A ‘)}%’
34 4 >
. R .
32 . —
NG L) .
.30 -
28 . ‘ \\ o~ ) .
% / a \/ ‘
. /7 @
24 — 7 b
22 — = z
o L 4
20 <
18 ~ ) =
16 : -
14 < = >
2 ¢ ‘ 4 _
1 =~
10 - —
8 " , N . \;p@ Ca
6 ; .
4 —
2" :
— 0 - [ © !
. L) v, « Y .
i
. jo
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the results. by tallles H stands for heads. T stands for talls '
. » \

L3

—~ To§ses

" | First 10 | Second 10 | Third 10 | Fourth 10
ol T e T R T H T

&

Tallies” |t ko e [wre wer fun {m wn

St ”

‘Number
of heads |

7

Draw a bar graph to shoi)v the number of heads Jim glot on each

-~

group of 10 tosses.

.* . .
0, RS -
K ) . ’ #
v . R
v . A Lt ,
.
.
\
)

R

fe—)
o

x . . Outof 50 trials, thw
: — " many heads did he-

' toss?
On which series did

~N Jo O

. he have"the most
heads ?
On Wthh serles did
. he have the most
tails? '

--——«'-—.-— — [N

"Dld the number of

O\

.:Numvber-Of Heads 'in 10 Tosses

O = N W S

- S heads equal the
First Second Third Fourth ' '
0 10 10 10

Series of Tosses

number of tails on any
- one series?




adea ww,—-‘w T SRS M  a et A T R D O A AL A A
S N [ -
B s R

- 2 Nme other boys | |nJ|mscIass did the experlment too Thelr resu|ts for |
.50 -tosses were: .
. Bill 35 heads 15 tails AnhdL} 20 heads 30-tails

Bob ;19 heads 31 tails - ° ChucK 27 heads 23 tails A
" Scott. 18 heads 32-tails - JoWn 17 heads 33 fails- . o
Tom 30 heads 20 tails Per"ry723 heads 27 tails '

Doug 21 heads 29 tails

. Make a bargraph to show the number of heads these ten boys. tossed. Use
the scale on the Jeft. Make another graph of the total number of heads in -

) 500 tosses. Use the scale on the right. '
50— , ' — . ' 500'
48 B : L 480
46— -~ TR 460
M—+ . B : . — 440
;42 : — — . 420 ' _
- AOF‘ - - 3k o \'. 400 o
T 38 , . — - .380 e
) g W Y Y .-
’ w3 ' — . —1.340
R—1— - L1 320
30— A 1 300
28— ' ; 280
26— = i a 260
24— — . 240
22— - o 220~
L e —— ~—.200
18 — : T ) 180
16— ._ —1 160
U~ J A = 1o
R Vi T - - . - 120
01— 1= - =1 100
8 . 80
6 ' — S 60.
ol T

0

R

B e

R s e
.

»

Number of Heads in 500 Tosses

owe .
TS - N
iy,

v RS

4

Number of Heads in 50 Tosses

- -

e
y
”

4

A e %t e I
A, gy .

£y
t
|

v . '
>- o+ i 20 T
I . - - . - - L4 &
. . ]
El= 2. E E 2 53 % £ 2~ Class
hiamg oy Q o -: -c e | L t.

Boys Who Tossed a C0| 33 | R




2. (Continued . . - - | / . ' ~
2. Who are the boys who tossed more heads than tails? |

% -~

E 2

b. Who tossed the smallest number of heads? _.

- - ° Who tossed the largest hun]ber'eftails?
‘Ts this surptising? _ * - Why?

-

c. WhICh boy, do you think, might have been most surprlsed by the
results he had in .50 tosses of the coin?.
.Why?

~d. Each of the ten boys tossed a coin 50 times. This méltes a total of
. k ,

. tosses. How many of these tosses were heads ?
Without counting, how many of these tosses were tails?

e. f’How many boys tossed more than 25 heads?

¥ | - ~ o e
b .f. Drawa.horizontal I|ne across the graph so that about.as many of the
boys have results a\bove the-line as. belgw. At what number does this
4 ' I|ne mtersect the Ieft edge of the graph’? LT
j g. Atwhat number does this ||ne |ntersect the graph of theclass total? .
o Is this about the same as the number of héads: the boys
' P vﬁ;tgssed in 500 tosses? \ . o '
" h. Would you rather te_llhew many hieads you expect in 10 tosses of
a coin o in 500 tosses of acoin? ° "\ tosses.
- e o o -

. . .
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.3 Below is a bar graph of the resuits some girls S

o ' found in using the spmner at the right. You can . S o * (
) e W.f:‘v

_read it in the same way you do other bar graphs. A

-, Look at it carefully, and you will see howtodo o ,,,.,,W;;

| this. -Use it to answer -a throtigh h . | e . -
e r /"—_‘* T \{ v e .
. . _—Number of Blues in 50 Splns

. {'\ h ';%‘%
0 5 - 0 15 /20 P

" .Mary e - Sy
X . - = N . IS I . ) ‘ '
-Betty . : 1: . ‘ , o y
. Ann . ’o .“ ," . ‘ ‘1:’&“\‘5 n 1. X . . ‘;.
Sue - | BN
Tl [ o . .
- -0 20 . 4 60 .80
) ‘Number of Blues in .200 Spins .
a. Who.had the smallest number of blueg in 50 spins?
, ... b Whohad the largest number of blues in 50<splns? ‘
c. Hew many reds did Betty get in 50 spins? T '
. d.” Which of these fractions tells about how much of the dial is‘.blde?
, 2 4~ 4 — B
. e. Didanygirl get 25 or more-blues? s | ] : f
. How many times in all was thqsplnner SpHN by'the glrls'? U .
~ g How many of these spins ended on blue? Is this about
" the numbér of blues you would expect on 200 splns? - LE --4

. Would you rather. guess the number of blues on 20 splns or: Qr'r

200 - splns? s spins.
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57 i, € 50
= 10 P e =, 5 % ’
Q== * 0
) Graph A .
4, 4 i ' s X
D e '// " .
w5 ) ‘.' : u , " 700 ) : 3 o
v s T B o ]
'S 235 a2 500
2300 - tg -
- ° '8 1 15’0 g f.E zm .
o § £ 5 =0 o
,. . = 0 : i ..1.213)30 y )
‘ Graph C  —>=——s—rrmommmss - -
-« % ‘é J
b - . | |
L2 N . .

Graph A was probably made by u,smg datairomahspmner , .

Graph B was probably made by using data from splnner

4o 3 ampemdy 7 5

K41




gk

-

DA I
T v

(Contlnued)

-

- ¢, Graph C was probably made by using data from spinner

d. Graph D was probably made by using data from splnner

e. Which splnner would you choose rfgcou wanted to be most Ilkely
~ of getting blue? °

f.  On which spinner is red more likely than blue.?

g. One of the spinners is spuh '1.0,000' timies.  Blue was the result

3,300 times. Which spinner would you expect was used? ~

h. Spinner, 2 is spun 1,000 times. Draw a bar graph to show
= the number of blues 250 —
* you would €xpect. § 2 200

2 & 150

©C o - _

£8 \

§E 50

i. Spinner 3 is spun- 1,000 times.
number of reds . :

8

“you would expect

(o
o

o
o

in 1000 Spins

=Y W S
S8
)

Number of Reds

(o
o

[~
Do
1

(o)

37

L
‘Draw a bar graph to show the
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" Look at fhese spinners.

‘You know that you-can ye fractions to compare the chances of

dlfferent results.

Complete this table.

of

of

of

of

1
2
1
2-

11

13
1
3

11
3

of

1
z of
3 .
Z Of,

dial red means

b e

dlal blue means |

dial red “means
P
dlal blue means

1 chancein

cthance in

1 chance in

~

'1‘

dial yellow means

L% |
dial red  meaps

_ .
chance in

means Chance of red

.: )"
means *Chance of blue
o .
means Chance of red

_ghance in

?

.means  Chance of blue . .

méahs - Chance.of yellow

chance in

‘-\\5

dial:blue | means :

"All of dial red  means

of dial red means

red is certain-

-

el

means Chance of red

o~

" chances in 4

)

red is impossible

means @ Chance of blue

_.> means. . Chance of red
. > of I

means Chance of red -

~\

ap
o4
g 43
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2 Mary spins the pomter of a spunner 100 times and gets 25 red, 25

_Exercises - Lesson 6.

James splns the pounter of 4 spmner 100 times and gets 35 reds
~ Which of the following statements is most likely to be true?
“a) The dial of the- spinner is ajl red. "

b Thedial of the sbinner is orte-half blue;
~"do) The dial of the spifiner is one-eighth red.
_(d The dial of the spinner is one-third F&d.

L4

blue, and 50 yellow. Which of the followmg statements cannot be true?

" {a) _The dial of the spinner is one-fourth yellow.
(b) The dial of the spinner is one-third green.

() The dial of the spinner is one-fourth blue.

(d) The dial-of the spinner is all red;

blue. Which of the foIIowmg cannot result from ez(actly 100 sp|ns?
50 whites and 20 blues.

40 whites and 20 blues.

5 whltes and 10 blues; |

40 whites and - 0 blues.

T 30 reds,
(b) 40 reds

tc) 50 reds,
)60 recs,

< "r i.A
{?\f‘a -

¥
B

' 44
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3 A spunnenhas a dial that IS one-thlrd red, one- half white, and one-5|xth
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4 You WISh to get exactly > reds and 5 blues in 15 sp|ns Wh|ch of the .

foIIowmg dials could not give this. result?
(@ One -half red and one-half blue.

() One-third red, one-third blue and one-third yellow.

(c) One-fourth red, one- fourth blue and one- haIf yelldw |

(d) One flfth red, - two-fifths blue and two- flfths yellow

'5 In which: of the following statements is the chance of red equal to % ?
“ (a) Ofne ch(ange in two of red. ) '
# () Two chances in four of red. -

: S
(c) One chance in five of red.

(d) Two chances in eight of red. o

¢ 6 Wh|c{1 of the following spmngrs is Ilkely to g|ve about the same number
_of reds and yellows ? : ?q)
. (3) One-half red, one-fourth yeﬁow one-fourth blue.
(b} One-third red, two-thirds yellow T .

(c) One-thlrd -red, one-third yellow, one-thlrd que | .
(d) Four ~fifths yellow, one-fifth red /o | o \

7. Ifthe dial of a spinner is all ’red we say the chanee of red is equal to: \
(a) any other-chance. | S

A

(b} one'chance in two
(c) one- half

® )

L.
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8 Ifthedial of a spinner is all blue, we say the chance of red is equa/lto:
P ) one. o o
L. ) zero S - o
© onechance inone. * B .
(d) one-half, | o

'9. Themal of a splnner is one-thlrd red, one-thlrd yellow and one-third
blue. Wh ich of the followmg statements aretrue?

(@) Red, yellow, and blue are equally likely to occur.
(bh The chance of gettlng‘ red is equal to %— -
-{c} One spin must result in either red or yellow or blue.

'(d) The chante of getting green is equal ’gb zero,

10. ' If the chance of red on a spmner is equal to zero, which of the followmg
statements could be true? |, ' P g .
(a) The dial is all red. | | A
(b The'dial is all blue. .~ - <N
o~ (8) Thedial ha;at least two colors, AR S
N3 (d) The dlalzhas«aMt three tolors. - U 5
?",'\. ‘ g\ Jfg ) "
. y, fg;z,\” R | B
"% pr—!’\w‘ @wxa&? \ v bR . :
" J 4 : } j.. / N , , 1
& $ ., :x\ AN
//
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1L Complete this-table. ° . S
. ~ . /
All‘of dial red  means red i certdin means Chanceofred=1 - means P(Ri="1
None of dial red means " ‘red is impossible means Chance of red = 0 ‘eans P(R) 4_
1 . ) / ( ’ - 1 . \ ‘ ( .. . )
Eofdlalred, 1. chancein 2 of red ” Chanceof red= PR =
1 > means 1 . ' L', ‘meansw Lot > means{ "~ - :
5 of dial blue — chance in 2 jof blue ' t{hance of blue="__ P(BY=___
, . . y, . . . J - ) ! . /
U N AR ‘ ' L oy 1
| Zof(hal red | . | La/c_ nce in__ of red o Chance of red = i P(R) = 1
‘ 3 - » means - WA% " means » means 3
7 of dial blpe, chances in; ’“&“ﬁ}ueg Chance of blue = - lP(B) =
e 7 . - — )
%ofdnal red | R (. chance in: 3 of,red Chance of red- ) ’ PIRY =
o, %,Ofdnalblue , means 1 chance in :*of blu meaps Ch'ance of blue-” ";> means s 3
' '%of dial yelIovn _chance m___of yello -Chance of yellow— ) : - .
N » =L —
& | __red cubes 2 chances in of red }° Chance of red =~ ).
.. and ~ p means 9 means .. meansq .
3 y ‘ ; N .‘ .7".\, " 1‘? \' oA
___blue cube __chancein 3 of blue Chance of blue- 30, P(B) =
- | R 48




12

. to-make the probability of white equal to = ?

21,

. Write thls'number sentence (about Problem'12lin'wor'ds: P(W)

: A"bagi confains several marbles. Some are red, some white, and the rest -
bllue -If you pick one marble without looking, - the probability of red is %

white? L : U

A spinner has a dial which is evenly div‘ided(‘{nto red, white, and blue o °
spaces. Write a number sentence that descNbes the chance of getting

an?

blue.

Wr|te a number sentence that answers the questlon "Whét is the >

RN

probablllty of yellow on the splnner in Problem 12 "
In Problem 12, P(Rl- ’

l .

-

and the probability of white is 3. What is the probabilityof blue?

A bag contalns one red marble two-white magbles, and three blue‘ >
marbles If you pick one marble wrth, what is th_e'probabtlity
that the.marble will be red? :

In Problem 17, what is the probability that the parble-will be.

~

. R .
- ~

19, I Problem i7 ), wlzlet;i's the probability, that thé marble will be

ue? - .o | ~ (

. In Problem 17, how many white marbles must be added to the bag

1

25— _
“Write the followmg number sentence in symbols: 'The, bitity of -
yeflow is equal to three-fourths . ! s |
o N - s \' w
” :

19




Yy F v
Fre> T

% 44‘ ’ ' : T
. . &\
% :
™ >
o
“ . v

AL 2, A,WOoden' acube has a dot on two of its faces. If it is tossed on the floor,
#= ™ whatis the probability that a facewith a dot on it will ke on the bottom
when it stops rolling? B :

w

23. In Problem 22, what is the probability that a face withouti.a\dot will be

on the bottom ?
. ! : ! , , .
24. The dial of a spinner is divideg into three colors: red, white, and .blue.

"I PIR) =3 -and PUN) =, what is the probatiliy of blue?
. - oy . T

~

2. In \Pr’oblem, 24, is the probability of red greater.than, les than, or

equal to the probability of blue?

-

The dial,of this spinner is divided into 10~ gqual regions.~~ == .

—

]

2% P00 =\ . B

s or P -

- | ,.’28:, I§. |\:(4)._\=-‘ p(g),.;\ph oo o gﬁg RN 1

ol a\l 0o Y B
h.) 16;}' e ‘:‘ ' ?‘\
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“f ;o \] ' }‘% “"3 «w-:",% ¢ g_; 5% Q i ) N @f/ : g- '0". . " 5 g}} . ‘é'g. ce ."3 ,
f’ N 3 -Q . . » e ‘ . & ' N . ) 3 *
.» The dial of this spinner is divided into 6 equal regions.: B .,
L ) ' - T i . g8 -2 '_5:'
! ' =57 7
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Brain Teasers | R ’ -, P
L ‘Jcl)hn has ten pairs of socks in a drawer. Nine pairs. are red and one is,.
blue. Ifhe plcks the socks ome at a time without Iooklng, how many ™= S,

' socks must he pick to be sure he has two socks of the same color ?

2. A bag contalns several marbiﬁ Some are red, some white, and the- rest

blue. If. the probability of plcklng red is % and the probabrhty of plckmg *

white is- ; what is the probablllty ofplckmg blue? - - T

3. InBrainTeaser 2, ’wpat is the smalﬁest number,of marbles that could
" beinthebag? |

4‘ 4. In Brain Teaser 2, gould the bag contain 48 marbles?

“~ N

5. In BrainTeaser 2, if the bag contains 4 red marbles and 8 white o
inarbles, how many blue marbles does it contain? s~ —

———
' -

. .
s ~
L4 . ~ L —
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Exercises - Lesson 7.
. John and Paul each have one white’and one‘'green marble. John picks
# one of his marhles without looking and then Paul pif& one of his. The four
- possible outcomes are listed in the table below. Complete the table of the
* right tp show the outcomes in a shofter‘way. ) >
John's . Paul's o ~ Johm’s  Paul's
Marble -Marblel - Marble ~ Marble ‘
1. | Whit White: V- 1 w - w - v |
2. | White- | Green | 2 W o o
3| Green | White | - \3 -G L
4, | Green Green 4 . .
LJ\' -
L What is the probabnrty that John’picks a whlte marble‘?
- 2. 'What is the probablhty that Paul-picks awhltetmarble‘?
* \
DRES What is the probablllty that both boys plck white marbles‘? .

-4, 'What IS the probablht-ythat both boys plck green marbles‘? (T
Do\ S ‘
5 What is the probab|||tythatthe boys pick a marblé of the same -

colo[? T e

’[Kc

A FuliText Provided by ERIC
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’ ) - +
ke -7

6. a. Plww)- - ;- P(Not WW) = |
Con by PWGN=_ ;- PINGtWG) = 4 .
. o PleW - - p PNetow -
R BT . PNot GG) -
e, PG or W) - . P(Not WG and Not GW) -
: ) s o W8
loa PGO)+PIW) : g b
b. P{GW) + P(WG) = + =
. - 3
C + P(Not WW) - + = ‘
8 a ite.marble, what is the probabmty)that Paul
ég a whité marble? ..
, b. Does John s outcome have any effect on Paul’s outcome?\f ‘
< 9. a; IfJohn p|cksagreen marble, what.is the probabllttythat Paul
' also picks 2 green marble? o
}; - b, ..Does Paal's pick depend on what John pICkS7 <> ;
Y | K
ﬁﬁ,lq. | 1What is the probablhtythat Paul wull not pICk a marble of the same -
" color as Johns?
/ © ’ L 4
)f -
] v . - ,
, A -




A8

A bag contajns three rﬁarbles, one‘red, "

e ¢
X T
one white and one blue. -

. Imagine that you choose one marble without looking. -
L PRI . §
12. P(RorW) =
13. P(Not B) =
14 ’( )= =
‘ %. ].{"P‘R.- . ’
15. P(R) + P(W) + P(B) =
The dial of this spinner is divided into six equal regions:
16. P(3) - . S
17. P(Not 3) k j N ,ﬁ‘
18, P(50r-6) = | |
19. P11 or 3-or 4%r 5 or 6) = _ ,
0P Cov i
21. Are‘the events in Problems 19 and 20 complementary events? |
V22 1-P0)- I\
2% 1- PlNot3)-- o~ '
20, PB) + PNt 3) -
= ' , 54 .
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3 ‘

1

First ,Spm , SeconcLSpm

‘ Red‘Z_Ri S Spin <
| ___<‘BE : | o ‘ | ,

>

“a, PRR)- . ¢ PBRI-

2.

UG S

".three-equal regioris.,
Coin  Spinner -

. .
.
At SR i e T R T AR Al - ~ - M B & eed I E S b - -
o \ . " . . N
‘ Coin =——
b H — - T
; ,
' ,
.

lv
.
W
.: \
*
1
i
H
1
¢
o

‘Complete this tree diagfam andhe table. Show

CoTplete the tree dlagram and the table

to show the possmle outcomes of two spins

\

| Tree - | ~+ Second Spin
‘I Red | Blue .
) ~First | Red | R~

W‘T this spinner. - . - ’

L.

b .P{Not RR) =~ .- d P(BBOrRR) ="

- tam

all the possible outcomes of the toss of a coin and

one spin on this spinner. The dial is divided into R

Spinner
R Y | . ,

L

R “a.vPHY)= 7 . ¢ POR=_ .
b PUBI= T . d PHB- :
— -+ e PINotHB) -




SR
A 2 N \:—;, « . ;«Hi i
‘__3 o ? ,Complete this trée diagram and the table to
| | showgall the possuble outcomes of two splns
) The~d|a_l is lelded mto three equal reglqns. =
o ' S _ | Second Spin
" FirstSpin ~ Second Spin | , I _ B ¥
S First |
" Spin- 8, o .
The total number of ogtcomes is .
, " A _.P(R'B)= ' t .
) R . b PYRI-__ . \
o e c. PNEYRV=__ - .~ °
Ly - t.PBYORR-
o ' T (RYorBYorYY)- o
' 0 —_} ‘ _’ ﬁf (Sow many possible outcomesxare
VVVV ' - Co s *there if this spinner is spun %

P 7 threetimes?.

A&, >
¢
& ; A\
L «
* ”~
- ’ ﬂ. . /.
2 - o~
: . { N\
gy 7 4 &
! C
o ‘ £ , ¢
. 7
< - - -
- 567, U
* r - ) “
, ;‘f;i . ./\'17 :
> ' ' : s ‘ 3 '-\'
' _/\ ﬁ 1
A 4 1 \ 13
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R
. * |- 4 Complete this tree diagram and the table to show ——
all‘tﬁe@siible outcomes of two spins with this

e . spinner. The dial is divided into four equal regions.

‘;": -’ o - ' §

.i. First Spin Second S‘pi&nﬂ‘.‘ . Second Spin X
| 1@ 4

. — [
1 1;1 g ’ 1,3 f .
; ) & ‘ o
5 First ‘ : /
’ | Spin| |- -
R X ) ",- 7" 4 "' ) — - :

:
| "f‘ihetotal'“humber of outcomes i§' . ‘
o P(3',‘2'1)=“'\*" A e SRR
. RN Y
o S o P(Not',4I2)=..° L
" ’ " 4. PINot 12 and Nok 3,2)- ‘
.- P(Two odd numbers) =, ~ .

Jf. PiNot tvio édd nu_mBers_) =

/4. “Phree odd numbers) = .
- ... P{Two oddnumbers or two even- ;"
) i PlAtleastone 1k~ .
s j.¥5(Noijor¢ ’c‘h:an" one odd U.U"??GFY
. | e g K 1T‘h’is spiriner i3 spun fourtimes.

Cor T .- ' PHow'many possible outcomes ate” .
\ ’ ‘ ' .' o N - P R - . ’
. o ' \

LT ©C there? . " .
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5, Cémpvete this tree dlagram and the tables to

~ showall the possmle outcomes of three spins.”
. The dial is divided into three equal regions.
"~ First'Spin ~ Second Spin Third Spin /

-
. a

C.
N d ’
f

)
#ueese- by
.

First and Second Spins

Second Spin
- R TY
Fitst R
,S-Pm~ Y1 )
. Third Spin
RR ‘
RB*'«_ v
BR
YR:
P(RﬁB)- e
.———-// =

P(YRB)—' S

et B e e 6 D o 953

P(Not BRB)- PR

. PIYRR or RRR) - .
The probabmty that the
colors will bethe}, same on
three spms is "

p
L . ) ¢
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1

6 Complete the table to show all the posmble sums of the dots on two (;hce

L R o :
co ~_-Number on Second Die S . .
/ Ivi 2 37 45,6
YN ELEPEL S AL
o123
. ! "1:___1 3 5 . : '
0 Pt \,
o214 8 i
£ 5 2 N 10
> ; A
Z6 2. F
| “a. One yva’y to geta sum of 7 istogeta 1 on the first die and a 6
on the second die. We can write this as (1,6) . There are five S
mofe Ways togetasumof 7.. Listthem below.
B Y S A L .

~

h How many en{rles arethere l,n the table? T SV

e

C. How many possnble entr:es are there when you toss two dlce?
e

ﬁwe—v&m&}w*"“’ L .' , »7,» &, }’M—vmwwwx-» f T ,',”*‘ [ " . P f:
d. Of the entrles in-the table how manyare 6 s ?
R R e %:J\{z%
' What is the probabmty of getﬁng a sum of 6 when two dlce are
tossed? . - .
f.- How many of the entries are odd numbers ? _
A . ' \“‘ L ’ . ' ‘(" . . ‘ )' . " ) " ’ ﬁ_ﬁ etm - h.h
i - oo . _ ] : -
bl
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e . ;- > v

A What is the probability of getting a sum that is‘an odd number?

4
' h. How many of the sums are either 5's’ or 9s 7 °
i What is the probability t that the sum will be either 5 or 9 ?
3 (1) Plsum =3) = . (6) Plsum = 20rsqm 12) -
2) Plsum = 8) = , . (D Plsum=60rsum=8) ="
B Plsum=12-_ . 8 Plsum=5or'stm=9=-. ",
@ Plum=2)=_. . (9 Plum’# D . <
i 6) Plsum =11) = . (10 Pltum > 9 - = .
c . Fillihthétree diagram andthetabtes toshowallthedutcomes when
 three coins are tossed. Use it to af?§"l’§f,. qﬁuestlons a through o
, R :
First Coin Second Coin  Third Coin - ,Second Coin
' Lo U H | T
First | H'
Coin. | T ’
et fThtrg Cain
¥ WL T
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j (1 P(3*h‘eadst

3

a. What is the total number of outcomes when three coins are

‘ 2 e
tossed? . KL .-
b.  How many of these outcomes include three heads?
c. Whatis the probablllty of getting three'heads when th ree coins
. are-tossed? |

d. How many of these outcomes include two heads and one tail?

35
by A

e. What is the probability of getting two heads and one tail when
thl;ee coins are tossed'? . "

Svpd

1. Whatgls the probablllty of gettlng three tails when three coins

e tossed? | L .
g. What is the probability of getting at least ohe tail when three coins
-are tossed? - | . '
h. What is the probabjllty that you will nof get three heads or three
tails when you toss three coms’? . :
i. Wh&s the probablllty that you wnII get heads on the flrst corn’? -

b
—_l—.

i
n

(6 ’P(l}lo heads) -
M P(3tails) =
(8) P(No tails)

(9) P(At least I'head)

(2) P(Z heads, 1ta|I)
., (3) P(Not -3 heads)
(4) P(3 heads or 3 tails)

A
1l

(5) P(Atleast 2 tails) =. . (10) P(At least1head |
e S : ' or 1tail) =

61




s <% 8. ‘How many entries are represented in:this table?

-

7

b
C
' d
| h
:
‘

Of these entries, how many are 9's ?

, ———
o T BRI T

What is the probability of getting a sum of 9 on two Spiins?

Plsum=5) = _ e
P%sumlsodd)-~ ‘ g
<& B
Which sum has the greatest probabmty?

P ( s"u”rﬁ”

Which two sums have the least probablllty?
- 62

I

Ed

P(sur% =12) -
Plsum > 18) =
Plsum # 2) =

8. Complete the table to 'shoWalIthe possible 5 ’
o _sums of himbers on two Sp'ﬁs" The dial is s
lelded inta twelve equal regions.
Second Spin . ,
1| 2034|567 /|8|9(10f1]12
1] 2] 3 13
2 5.
3
1 J “ ‘ '
’éi Z . ) 12 T
2 .
Bl T o
K ‘ |
e Q - - ' )
10 | -, ) Vi _
[n R , |
|12 , ' J

)l., "

)]
A “
and -
\
\- ‘\
-
LY mehe

"




9. . Complete the table to show the possible

products of numbers on two spins. The’ | %Af .

dial is dlv1ded into ten equal regions:
C ‘ Second Spin_

12345 6| 7| 8] 910

1| 1] 2| T
oo la. 4 '3 R
: > .
|4 |

5 | - 15 A

6

8 _ ~

9 N

0 | .

How many entries are represénted in this tablef}
* Haw many times is therea product equal to 16 ?
"What is the probablllty that a product equals 16 ?
1 R I
P(2]) - L
‘ Pleven number)= -~~~ . . o oo
= g P(16 < product < 30) - o
= h -P(multlpleof 5)-
- 1. List the prodUcts which haveaprobabnllty of 1(1)0

o 0 T o

ban AT ¢ + I

.y
Sl .

l.

\‘i e 4
’ I ’ * ’ ’ ’
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| L.é,ss'on 9 - "Both,-and ; etther or" ' T o T
A bag contalns 3 marbles one red,. one green, and one wh |te s /
Le,tis draw a marble, nof(e |le color, and return it to the bag.. Shake the
" bag and draw again. | | . s
P(red on first draw) - % s : o
' P(green'on second draw} = % ' -
" We want to find the probablllty "of gettlng both a'red marble on the flrst
draw and a greeri marble on the second draw Complete the table and tree :
" diagram of the possible outcomes. v |
S T | Second Draw *. o
o e 1 Red Green White . }
e 17Red L) T RR - Lo
T 'l:)lrr:\;/ Green'| - ' ' ‘
2 [ White !
Ny ;
First Draw- Second Draw R o
-/ , *
R % — G ’ Both the table and the tree
| ~__ ‘ showm9 possible outcomes ,
Tt o= TR : On,ly oneofﬁthem}ds. Red on.. . —.__.
— _— the first draw ‘and "Green on
o T ~the second draw (RG).
. PIRG) = P'(_B_'g_t_h;"red on first and ‘gr{aqn on second) = P
. . .. : i ° y
@ PIWRY = . C oy Pww) - -




A M L A e -

WL . . ¢ ' , \ : : —Fws-:qf""z< ;f
Lo ’ ' D AN e il i it ioms aBP N 4 T ‘ " m . . j )
© Let S“%ank of tHis same bag with- 3 marbles, pne red, one greenﬁ
and one white. ‘ -, - o

L

But now, what is the probability of elther red on the first draw or green
on the second draw or both red on the first and green onthe second?

Look at the table or the tree diagram we just made. There are3 . —
J

| oossitile outcoriies in-which the first draw is red:
“Ls, ,m‘ s P
: , RG, and

v

~ There are also 3; outcomes in which the second draw is green:

RG,. -~ ., and . P

s

Nofice that you listed one of the outcordes;twice. Which one?
| meS S vhien

Therefore, there afe'only ' 'outS:mes with e'tther red pn the .
_ first draw or green on the second or both redon the first and green on
the second. o ~ — -

Theyare oo o < o and

We can count to see that o S o
o P(exther red on first or green on second or: both) = |

L P(elther R on f|rstor W on second or both) -___ 11

. . )
2. P(either\JG\on first or G on second or*‘ thy=—"—"——7-"__~
[ 4 'l R /
LN N 3 7 PP Samma
3. P(R on‘secondor W on firstor G on first) = : f

4 P( R o,q‘fil’st or G onfirstor'W on f|r§t) =



e

bt et i =
60 F- S
. ;
. .

' second draw ?

' e 3 N \\ .
‘ Th.lnk df the §am-a bag.and three marbles, red, green and white

-
& -
v

This time we do’not replace the first marble before we draw the second
marble. What is the probability of red on the first draw and green on the

£ 4 °

TS
. .
.

Complefe this table to show the outcomes. - Remember that if we draw |

Kk red.on the flrst draw and do not replace it, it cannot be dréwn on the

second draw. So RR is |mp055|ble Is 6,6 possmle?

Second Draw

>

it, be careful to include only the possible outcomes.

Red - Green White |
First Red . (ilm%(,)SSIble RG :
Draw Grean . -

_White WR _ »

A tree diag‘rain would also show the"possible outcomes. As you complete

First Draw Second Draw




10,

B
_tjow rnan); posjible outcornes are there? y :
What is the probability of red on the first draw’? - .:' h
What |s\he probablllty of green on the second qkw? - -

" What is the probablllty of both red on the flrst draw and green on the «
second draw? (Lgok for- RG in the table. )
What is the probability of whlte._on the first oraw? |
\What is the probability of bothqwh_ite on the‘first draw ani white on the o
second draw?" N
.‘,hLlst the. outcomes hich show a re g{n the first draw,, or' a green on ’
‘the second draw or both / , A
P(eJther red on f|rst or, green on second or both = "
E(elther green on f!rstor white on second or both) ="~ ¢,
PIW) - __ o , Coom I
. -The probability that white will be drawn on e|ther the f|rst ‘draw or

12

~ssecond draw or bothis . C . Does the phrase "or both" )
affect this statement? L Why or why not ?_ v °
¥ ” ' ' .
The probabi) |ty that white will not be drawn at a|l on the.two draws -
njig ._ . i | ) ix - w
\ © oy .
67 . -
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Let’s try our phrases 'both, and" and "elther or"’ to find:
"7 7. theprobability of botk red and even; N
8. t,he probab|||ty of elther red or-even or both.

B Complete th|s table to help you f flnd these probablhtles

, : - " Numbers

¢v .
“1 Exercises - Lesson 9. ( )
y Use this spinner. The dial is divided
into ten equal regions. S
_ 1. What is the probability of red? *\v
. 2. What is the probablllty of blue'?
.3, What is the probablhty of a 7 '? T
b PGBy | R
5. - Pleven number) = . I
6. -Plodd number).- . | R

ol11-21 3145 6[7]38

" Golots | ReL_IRO[ - RA| | —

> Blue | 17 {.-.]8B,6

A

o —
9 Hontany possible outcomes are there?

10 . List the outcomes wh |ch are both red and even

R - Q
L R,O ,-
- 'l >

4 t
oy

. - . .
* ~ ¢ . s .
" i - 6 8 :
la . .
. ra
“ N \

"-1

L

(Check your Spinner; is a red@/ possible? )

IWnswer.Quesfion 7. WP{both red and even) = :




1 .

L
\

N 14. List the dutcomes which are even:

26, Plboth blue and red) -

. ‘ ‘
» i 7 : . 4

12, List the,ogfcomeswhich are red: -

' . > _
N 13, How many eutcomes are red? -+ ) N

|
. |
R .
el v . s ‘
' { ‘ N P VTRV LR §
s . e . — !
', - ) = " ) ? . . g
2
~

M .
. > . ) tg
! N 8 ] ] L )/‘h_‘
T

e
\ *IWoutcomes in Problems 12 and 14 are listed twice? . boo
| Voo \ - . , :
17. Now answer Question 8. Pleither red or even or both) = | .
18. Plboth red and 2) - "‘. = J ‘&‘ o

. AR - .
. - ‘ »
19. Plboth blueand 4) - L A

-, 15, How many outcomes are even? o TN

20. Pleither blue or even or both) = L | oL I
21" Pleither red or odd or both) =

23, Plredor > 4)=" . .

*
“

22: P(both red and < 4) - . N ; \
§

-l
Lud ‘

24 Plblueor>4)=__ ~ . RN

. Pllueorred = -~ . - o -

2. Ploth redand > 4= .. . .

e
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_Brain Teaser - Quacky Quotients:

. \

‘®

y -
!

" This is a ‘bame for twop[a'yers. | You need two svpinners numbered N:lfjto‘ 9.
‘ (Yqu can use the spinners labeled '0—9 and spin again whenever ‘

. ¢ either spinner stops orva zerc:\ or' you can r:ut out a new dt’al divided’«,

mto 9 equal parts and place it under the- pomter of any splnner )

‘Each pIayer spins once. The one W|th the latger number |s'[ called .

player A and the other is player B. | o, \_

‘Each player spins, his spinner. The number on. player A’s spmner 5
d|v1ded by the:number on player B's spinner. o -
Iftheflrstdlglt of the quotlent isa 1 or 2 or 3fr .1 or.2or.3)
player' A wins a point. If the flrst digit of the quotient is 4 or 5 or 6 or 7 or:

. "8 or 9lor .4 or 5or .6 or .7 or. .8or .9), B'wjnsapoint. Thus A wms

on 3 of the 9m|bll|t|es while B wins on 6 of the 9 possibilities.
Is it a fair game? Play it and then decide. Hereare examples

A spinsan 8, B spins\ 3. -§= 2.+ ... -So A wins.
A spinsa 7, B spinsa 9. %=.7 + ... B wins.
A spins al B spinsa 4.. %- 25 . A wins, .

|
n .

A ‘spi‘ns a 3, B spins 5. g\f . - B wins.
Spin 20 -times and see who wins. | Play.several games before you decide
if thié is a fair game. “Then make a table to show all the possible quotients in
. this game.” From this table you can see which player has an advantage_ What
is the probability that player A wilj win a pomt on one sét of splns?

- that player B WI|| win 6n ene set of. spms? 3 " Why could we not use
0 on the diak in this game? " | .

- )
i .
i . N
) W& * = 70 PR
. . B ) K P
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.« The PascaITrlangle Lesson 10 ety - ) S
3 - ‘ /\ . \ . - }\' §\ ‘%
. Llsx some of the act|V|t|es we have. tried Wthh have had two equallyﬁ F
- likely outcomes. ‘ - ‘

. a. Spinrer 5 red, 7 d - -

b. . IR X

C.. . e o . f.

»

We will make tree diagrams for one of these activities, tossing a coin.
Show the possible outcomes for two tosses. -~ - :

. ot Tree . . Table .
F|rs oss-* . Second Toss [2n, o 1A, 1T |, OH, 21.

H<T CHH | HT | TTT
T--<T T + TH. |

Number of outcomes 1 - .2

L4

sComplete the tree and>tabl§e for 3.tosses.

FlrstToss Second Toss  Third Toss :
H< H o |3H,0T|2H,1T| 1H,2T | OH,3T
'H< [ s v e
: ‘HHH | HRT|
<—— —

Number of outcomes 1 3 | 3 1
'y “ | .§ i 2 ®
71 &

[,
K
’ »
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Now make one more tree (for four tosses) .-

w 1

1‘,';‘:
e

P
B

a

\

List the outcomes in the table,

4H,0T




fLet’s organize ourdata from thetables into o t‘, ' AN
i atriangular display. - - k |
': LT ) 3 :
' f’ _.__First Toss ' - v
. Second Toss S (Look at the f.1r5t tabley) - ]
" Third Toss " 3. 9, 1\ (Fromthe secon tabre
__FOUrth Toss - 4]",01:: ' eHJT ) guq; \}H.ST ’ ] ( | o ///
.- Fifth
i" \ v )
o Sixtha— Q
__Seventh
T Eighth
, ' ‘ | - ~N S - ,
_Tenth _ ‘
" Look at our display. Do you see a pattern? .Do you see several dlfferent patterns? \
74

Can you complete the fifth row (5 tosses of a com)% wnthout making a tree or a table?

=
“

£

)back'tothe fifth row and try it. . _

‘1 -




. Your fifth row should be . .

1 5.

s -~ 5H,0T” 4H,1T 10 3H,2£t' 10 2H,3T.51H,hT 10H,5T

Did"you write this row sp that it continues the triangle?'

ThIS pattern was noticed by a 17th-Century mathematician, Blalse
' Pascal/ So it is named the Pascal Trlangle

Go back to the triangle and complete rows 6 through 10 Don’t/rush
through it. Place a-ruler so that it touehes the ends of the 1’s.-Drawa
light tine down toward the "Tenth Toss". Do the same on both sides; it
will help you keep your display in o'rder. Always work ngatly. Your results
- will be used t answer some questions.” o

Now go ’ckto the first row of tie triangle. erte in, just to the left .

. of the words "First Toss" tﬁe number- 2., The 2 stands for thetotal

I

L numberofoutcomesforonetossofa coin, © * o T e

-~ » .
" ;‘: PR -

~ Just to the left of "Second Toss", writea 4 .to show |t represents 4
‘ outcomes for -2 tosses of &.coin. .What shouﬂ you wrlté to the left of
"Thlrd Toss'" ?. Complete by wrltlng the total number of
(~outcomes for each row (The 7th row is’ 128 andthe 10th row is 1024)

Do you also see a pattern to this column of numbers? ' _ %
- What i§ the pattern? '
( ‘o




Use the Pascal Triangle to'answer these questions.

1. How many outcomes are there for 2 tosses?

N 2, _How many outcomes of exactly 2 heads are there in 2 Q)sses?
3 In 2 tosses, P2H)- L
4 1In 3 tosses, P(3H)= . L -4\, '
~ 5..InT.tosses, PLTH)=_~ - . - €
" 6 In 7osses, P(IT)- - o
" 7. 1n 4 tosses, how many possiblé outcomes are there? |
8 Ind tos‘sés‘ how many outcomes can you expect te be 2H 21 ? -
. In 4 tosses, PIZH.2T) <
" V10, In 4 tosses, PUHE) - -
Lo %In 6 tosses, P(4H, 2T)- e
°+ 12, 'In 6 tosses, P(2HAT)=_ & ,
13, In"10 tosses, P(8H,2T) = ' +
"14, “In\*fIO:tosses,- P(2H,8T) = ) _
15. In 10 tosses, P(5H,5T) = '

16, If you toss- 10 coins at onétfme is the probability of .4 h‘eads and
6 tails' more‘%‘llkely or less likely than 7 -heads and 3§|Is? |
“ N llktﬂx

g v

Brain Teaser. - If you ’;tfss 15, coins at one tir]’]e, the greatest prdba'bility~

“ wouidbefor -«  ‘heads,. ‘1 tails, andfor -
| . /" heads, - fails, . , .

o

76
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Let’s see how we can Use the Pascal Trlangle to help us answer other problems
. Look at the third row. i

M

T If the question were,' ""How many different combinations of

" exactly 2 Heads are there?", you would say . -
This triangle can be used to answer‘ many questions.

!

Usethe third row again. There are 3 people. How man,y different

- combmatrons of 2 people can you choose from 3 people? (Look at 2H; 1T )
v 4 .

]

Exermses - Lesson 10 .
Use your Pascal Trlangle to answer these questlons
- . I'\ - 5’
1.~ From 4 people how many committees of 2 can be chosen? T
- (Look at 4th row, 24, 21 ). -
/ 2. From 4\ peop~|e how many‘comrr%ees of. 3 can be chosen? )
3, From a group of 7 pegple there are: ‘ BN
a.. How manydlfferent committees of 3 people? ‘ ’
=< b, How many different committeés of 4 ? _ _
, . .c. Howmanydifferent committeesof 1?7 .~ = | .
d. How many different committees of 6.2 L

v
-

‘e How many different committees of 7 ? S -




v 3
> -
'§v’

Exercuses - wLqesson J.O (contmued)

/

In how man‘y different ways can a comm|ttee of 6 be ch'qﬁﬁen from -

e
- £

‘ agroup of 8 pupus?"
N In how many. different ways can a commlttee of 7 be chosen from 'S
-a group of 8 pupils? _ - ¥ .

In how many different ways can a committee of 8 be chosen from

a group of 8 pupils?

J. .Theteacher'asks for 3 volunteers to go with her to the Iibrary.
However, 9 pupils volunteer
a. Inhow many d|fferent ways can the teacher select the 3 to go
.

with her? . - RN

. ,Ifthet'e'ache‘r could select 4 from the 9 pupils, how many

different groups could there be?

..6. - Therearé 5 flavors of ice cream: chocbla{e, vanil~la, strawberry,
black walnut,.and peach. | ' |
_ a. In, how many d|fferent ways can you ‘choose 2 of these
| fIavors?
In how many: dlfferent ways can you choose 3 of these
flavors? N
C. ‘a-in how many different ways can you choose 4 of these

flavors ?
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i_Q__l_\_Home -'Less%on 10. o -

3 g .

o 1 :
; The Pascal Trlangle can be used to show the d|fferent possmle outcomes - é
7 §

in makmg selections. Itis a pattern and we expect results snmllar toit.

: To compare the actual results with the Pastal Triangle, toss two coms anoL .
record the outcomes on the chart and on the graph.

&,
s
7

”

' CHART - BAR GRAPH .
.| “Toss =" |2 Heads| 1Head | 0 Heads ol T~ ko
-Number |0 Tails | 1Tail | 2Tails 19 - ’
1 [T S L - e
iy, VA ~ T
3 \ a 16 ——— o E— T
4 . . o oo 15 .
5 | 314
6 8 13 B
7 12
. 8 - y f 11 ) o — - -
9 7, U 1 ‘5 -
10 . g 71— SRR R
11 = 8 « A
12 e 7. AN
13 *.\8 6 e o
14 E. 5 //{//{
15 7 2] S
16 | } 3 : e )
17 A .2
- 18 . ] —=
19 -0 : ,
20 'g w9 % )
' — ' 5| 85|28 -
Totals. - TrH|TrH|TH
T ~ NO | m—~|OoN —

a« Did 2 headsoccur about as ofteg as 2.fails? - ’
b. "Did 1 head, 1 tail occur abojlfiice as often as 2 heads? - =
c. .Were your results about what houg]hg they might be? . '/ ‘ 4
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2. Make a windmill with two\7anes See the Appendix to learn how to make it.

* Color each vane red on one side and bl(ie on the opposite side. Blow on
the vanes and then place the-windmill on a flat surface to see which

W * Vanes are up. Mark the chart to 'show how the vanes stopz both.vanes .
__W“wged one vane red and one vane blue, or both vanes blue Shaw the
- totals on the graph. ' ¢
4 CHART ~ BAR GRAPH
Y spin 2Vanies Red |1Vane Red |0 Vanes Red | 20
.«; | Number |0 Vanes Blue|l Vane Blue|2 Vanes Blue| 19 <
RN B -1 - . . 18
) 20 e 17
3 ¢ 16,
4 15
-5 £14 '
6 L | a3 ~ _
7 Q12 — C
: -8 - - 11 —— - |
P ﬁ 9 » " ] ; 10 z
; 10 T £ 9
SRR N I Y S = 8
/- | 12 o .7 j
e |/ 13 8 6
R EE" £ ;
T 15 . ! = 4 &
16 - 3
17 - 2 =
18 ¥ N 1
: | R R
Totals” ~ N sgegee
g ), ESE522)
;& - Would you expect the results.of thlS experiment to be about the same
< as with the coin tossing experiment with two coins ? ‘ R
b. Were your resuits about what you expected them to be? -~
c. Circleiyour answer. About how many times would you expect an out-
come of 1 vane red and 1 vane blue if you did'this experiment 1009
Q- times ? 400 500 600- -
f

80 . .

R e
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3 Toss three coms Mark the chart and complete the quaph from the

totals Contpare your results with row; +3 of the “Pascal Trlangte\

.
r
.
) ,_'/
|

Z%Ta-ils 3 Tails

CHARJ
. Toss *|3 Heads| 2 Heads| 1 Head {0 Head,s

Number |0 Tails |1 Tail
{J
)
/
\
4

Jotals

‘| 0 Tails N

o - BAR GRAPH -
3 Heads ' |

-

2 Heads ' - (K |- o
1 Tail | ~ : - M

1 Head / N i Do
2 Tails |” | 4+~ . .

0 Heads: — ‘ ( . )

<13 Tails | : .

0 1 2 345 678 91011121314151617181920
: Number of Times in - 20 To¥ées ~

- a. From the Pascal Triangle, do you expect 2 heads 1 fail, wi‘II6ccu’r‘ ;
about as often.as 2_fails, 1 head? g b e

b. Were your results about what you expected? '

c.” If you.tossed 3 coins 600 times, about how many times would you
expect atl‘3 coins to land with the heads up? ¢

81 .-
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4, Add one more vane tothe wmdmm you é’r‘t\ade so it will haveth ree vanes
«Color this third vane red on one side and blue on theaopposﬂ’e side, Blow.
-on the vanes and then place the windmill on a flat surface'to see Wthh ,
' vanes.are up. Mark the chart to sho”how the vanes stopped and complete

the graph from the totafs. Compare your resultswith the Pascal Trlangle

s c_®

\

Spin 3'Vane§ Red [2Vanes Red|1.Vahe Red |0 Vanes Red
.|Number|0 Vanes Blue|l Vane Blue|2 Vanes Blue|3 Vanes Blue
)

CHART

Ny
-

— NN <t [In | O~ 0 oM O |~ [N
— [t || —t

14
15
16
17
| 18
19
20
Totals

- BAR GRAPH . -
3'Vanes Red ' =
0 Vanes Blue

4

2 \[anesfed >
I

1 Vane Blue . |

1 VanefRed : . N
2Vangs Blue | | ' N : )

10 Vane\s Red

3 Vanes Blue

012345 6789101112131415d617181920
' Number of Times in 20 Spins - & -

a. Were your results about what you thought they would be? -

~b. - If you did this. experiment 900 times, : abeut how many times wouid

' you expect.all- 3 vanes to stop with red w? .
© 100 200 - 300 400 - .500 °.

Ydu mightike to try this experlment with a wmdmlll of 4 or more vanes.
-, .82 .
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-Conditional Probability - Lesson 11.

A coin is tossﬁed' 3 times. ,What is the probability that at least two are
heads ? l/Lis'tingihe.outcbmes in atable, we have:

3 Mo .M O
HHH - . HHT HTT TTT
HTH - THT
THH TTH

o

. '

There are a total of 8 outcomes The outcomes with at least 2 heads are:’

, , - ', ' . Thereare

outcomes which have at least two heads 'So .
P(at least 2 heads)

- . '

~

Nowsuppose someone whlspered to you, "The f |rst toss was a head "
, What i the probability of 2 heads now? ook at the table The outcomes
~ with a head on the first toss' are NN

How many outcomes have a head on thefrrst toss?

;Ofthese row many have at lea ttwo heads? -
P

at least 2 heads if you krfow the first toss is 2 head) -

g Th|s could be abbrev-lated to : S | '

N Plat least 2H | H on firsttoss) =~ - i

Thls’ is read, "The probablllty of at least two heads given a head on the f|rst
toss.” In this example, the probablhty(of 2 heads,mcreas‘ed from B
40 ° when we knew that the first foss was & head,




What is the probablhty of at Ieast 2 “heads 'if we know that the first toss’
shpws a ta|I? A I|st of the oufcomes with a tail on the flrstx}oss is: -
T HH: THT, TTH, TTT
‘ .Of these, how many had at least 2 heads? B |
-/ " Plat least2H | T on flrst o= .

5 ’

Continue to use the table of outcomes for 3 coins to answer the following

ok .
questions.

.
¥ . *
v

. P(at Ieast 1H | T on first toss) = .
2. P(3T)" : . ' : ,
‘PBT|T on firsttoss) = _

- [ .
4. Plat least 1H) = LT T e

v ’
5. Plat Ieast 2H | 2H on fll‘,St two tosses) -
6. ~ Plat least H|T on second toss) .

P(exactly 2 talls)\ .

4

?‘"‘gf‘“ 8. P(exaCtl fdl T on secf)nd,tos‘s) = :

: }; .9, Plexactly 2H| H on first toss) = -
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) Exeruses “lesson 1L,

Use this spinner. T.hé dial is divided

| into 10 equal regions.’

. - L QOn'oneSpin, T
| a. PBIUe) = - . . It e. P -

T b-PRed:s L - . \%(Not 7).
:"* "\.; ’ -C. . P(Z) .= ‘.~ o ¢ 90 gP even) =".

W oPNot 2 . hoPldds
2. The 10 possible outcomes are: S
R0, RL R2 R3, R4, B5 B6 B7, BS, B9
a, Plothredandeven)= . . . Toanswer'(a.), firid those
~ outcomes whlcha e red- (RO, R1, RZ R3, R4) and of those whlch .
“are even | , RA). Thus 3 of the’ 10 p055|ble outcomes are R ¢
. both fedand even: - . .. ' '
b Plbottr blue and even) = _ . . |
c P(rédleven)— ) . Rememberthat this means, _"The J‘«

A l probabmty of red glven tha’t it is even." S . -- |
! A P(fedlodd) = i SR ’ | ) S RN
4.3, Use the same splnner. List the numbers which are multiples of 4. E

B
5

Nigas - . om - ~ s
3w .

. s (be sure that you list three)

4 )

” “a. P(multiple of 4)°= - L

a
: . b P(both red and a multiple of 4) - :
_ “C. P(elther red or a multlple of 4) = .-
.. . Plboth even ar da multlple of 4)- 40 23 »
L "/! . ’1 ! - LR 3 w o % :’; 5"1‘ 3 5 "
S T PR TR 1




¥,

-

four equal regiqns.

P(multiple of 4|'red) =

Which has the greatest probamllty,
(1) Pleven number)-"’

(2) Pléven number|red)

On two &ns, the:

‘ &
Ve e
° a.
) e
T
. - C,
N d
e
. e.
. '7 Y
i: 2 %,'-.f.—
; ' g.
. " h
R )
.. )/‘ ‘7-‘, . i

P(at least one R) =

P(R on first|G-on sezond) =

o’rs’t)- . S :
’ﬁflrs’f)-‘ i(;.: ) ‘

P(R- on seconle on
P(at least-one R | R

- PER|R on first) = |
Plat least one W| R on second) =
Whlch has the smallest probablhty,

- _-(3) Pleven numberlblue)
. ;ycomplete thls table of outcomes of.two spins on this spinner. Tt has N

P

. Plred|multipte of 4 <

‘Total number of outcomes =
. P(RR)_=

N ’\ . :\' .
Segond Spin |
, R B I G
By R |~ '
“ First| W
Spinf B ‘
.16 4

. . Plboth R on firstand G on second) =~ . .-

=y

f. - P(multiple of 4 -

h. P(multlpleofdlblue)- .
0, @, or 3?2 '

t . f {

Cu— o
W, @, or B2 . b

T PR Mo

. _;
SRR o R

T
_—

- RO -3
L =

2o

A
r
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‘1. * Do you believe that there are ghosts? PR

L 2 . ..
2. Do you believe that there arg goblins?
. 1(3 Do you belie'\'/e that a-coin can remember?

D

k;‘)'\.- 7 . - /

~ ~ N ’ o

You prohably answered "No"* to allthese questlons Yet often we hear "
‘ /

>, yze
i

people talk as. if they beheve that coms can th|nk and remember They really
~go not un%nd the, |deas in the law of large numbers Most oeople caII it
the Taw of averdges, and they often draw wrong conclus|ons fromit.

{_ .. You have heard people say: WA
TAN \ "1 hdve tossed an honest"&nn fourttmes Each t|me it came up heads. .
'The Iaw of averages sayﬁfrhat the next toss W|rl be ta||s '

Do you beheve that thth toss is mofe hkely to be tails than heads ?

' ~' . B. "My teacher uses a spmner tot asS|gn posmons for the baseball game

LA

‘of "work up'.. I havent been asslgned as a p|tcher yet this year. .

~

Therefore, by the law of averages, I'm sure to be a’ssrgned as pitcher - -

tOdaY‘” K ; ,' | ‘ T _ T -',n . r' »l‘
. . l } . Az

Do Yo# think that this pupll is more likely than not to.be Chosen as ,
2 pltcher'? SRR ‘f / B {"; |

~C. i have ben tossmg an honest dle In 73 tosses the face with one
i .~ “doton it has never been up. By the Jaw ofaverages |t is very I|kely
P ~ thatit will come up'on the next toss. " ‘

?;}._ / ' *,iﬁ o ‘
¢ ‘ Do you thinK the face,with'on‘e,d,oti'rs_more likely than any ,oth.er'lyfac'e? |

b4
1

A : - , " ’ bl a ! o
H . [ . . s
'

. - N s L4 4
. N " . , . . .
4 e v 4 . L. .. , S KN ® - . o,




; !\ T N
.. L

Nom g

-

-

;e

N
+
¥

P Ty e ® e -
L SN

I e A ~
Let's look at each. of these exampIes of a m|sunderstand|ng of the: ”law of
averages". Look back at statement A. ' . .

- A. A coin does not have a memory.- It cannot ”remember"
that it has been heads on the Iast four tosses. There rs :

«

. - an equaI ‘chance for heads or for tails on the next toss

- Wecan use mathematics to pro\é/ejf»at it is "unusuat” to have a coin,
show four-heads ‘in four tosses. We.can draw a tree dlagram make a table

T or Iook at'the fourth row in the Pascal Trrangle How many dlfferent

ou,tg)mes are there when 4 coins are tossed or when one com is tossed -,
4 times? How many of these outcomes consist of four heads7 So,,
P(4 heads)- = 1 S ©

ral P - f
&
16 Co ‘
' - . . r -
- - .t

| However, this also means that we expect 4 heads in @ rovy once every
16 times that we toss 4 coins. The coin wh|Ie flymg through the a|r on.
the flfth toss cannot say to |tse|f "Well that’s 4 heads inarow; I e
better tw1st a bit more-and be sure to land tails orI lI mess up the ‘law of
pverages' " The profabrhty of heads on the next toss is of} course ; 'thj
spme as any other individual toss Some people who m|sunderstand the
l W of averages th ink the probabrhty of ?Is is much greaer than 5 2 after
coin has been headwaattlmes in/a row., Do you Know people hke thrs‘?
hey have forgotten that‘what happens on one toss has NOTHI’NG to do with
hat WIH happen on thenext tasf < f,, \\t /

-

1
1
i

o N
4 +

.‘ + A3

3 v i
L~

1
j.
o

T .

|

| o . Ca e e

£

A ] v
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Refer to statements B and C. -

B If zhere are 9 pos|t|ons on the basebalﬂrfle|d then the
%robablhty of gettlng any one pos|t|on is 1 outof 9.
Ihe fact that this, pupﬁtas not been a pitcher yet does
not cause the spinner to favor one position for him over: |
the othérs. He.still has only 1 chance in 9 of being ¢ .
a pitcher today, B -

Q

. Th|s person is overlooklng ane simple fact about a die™--
it cannot th|nk' It cannot say, "'Let’s see now.- 1 know
_the probab|||ty of any face |s % My face wrth one dot
on it has not been up in 2% tosses soon the next toss.

"1l land so that the.face with the one dot is on the top."

~

: Th'is person is thinkiné, ""One face hasn’t been-up for aw long time, SO
that faoe is more likely to.come up than any of the others. R Thiyisa mlstake

3_ about the |aw of averages that people often make He doesng‘t really elreve
that drce1 can thi nk yet he is acting 4s if they ‘could. Each face on a die has

1ust as much chance to be up-as any other fa\jL ~If the ‘ace yvrtljm one as
‘not been up in 100 tosses, it Iﬂlshas no mar
to be. up on the next toss In'fact, it has Just one chanceout(?‘m

oo

e chance than any other face
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' Can you think of other correct or |ncorrect statements that you have -

heard/about the law, of averages? List some of them.

& .

S U -

b

. f“

L

‘Why do so mafy people mis’dnderstand the law of averages? It s tbe bad,

" but we all believe things and arrive-at conclusions which just aren’t true. -

~

- Which of these statements are false? , .
" 1. Lightning never strikes twrce in the same place , S j
2. Ifyou handIe a frog, you’ll get warts. '

3. The end of the Panama Canal’on the Pacific Ocean srde |s
.. rfartherwest than the end on the AtIantlgOcean s|de
1 4 ] Z - . ‘e
4. Horses are smarter than.pigs. C, ] I
-5, George Washington.threw a dollar across the Potomac River. © |

6. Columbus discovered America.

;- ; any people believe some of these statements. Did you believe any of |

\ them? If-you did, it isn't at“‘all surprising. owever the SIX statements - /

|, are all false. Most.of us T eve some thlnqs whrch really arerﬂtrue Why
i s

.

: _‘tS this so? There are many. rea,,gns Amdng fhemre ' ;”/

L We“are told or we haVe reéd somethrng Wthh is netgrae but
% " we rememtler L ‘ r. } Z‘-"w ,
7 We d|d not understand what we were toId or what we have read

.’A . * A
a0y * ‘(A

. -We reasoned mcorrectly .
L Y

' Our experlence causee us to believe somethmathat wa ’ttrue -
,/ . -. : / i . , . -:Q‘Q . ‘

I
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, commltt;.e from 30 students, you ha e a choice of 2,035,800 different

. We jumpéed to a conclusuon without knowing enough facts
6. We fa|Ied to check our behef against the facts.

This I ist codld go on and on. There"may be other reasons fhat you cani,
thlnk of. People arrwe at false ideas about the law of averages for manyof
these same reasons We can be fooled un}ess we are very careful. We

mrght belleve that an outcome, such as h@ds on a toss of a coini, is bound .

o hapmen if it hasn’t happened for- manytosses It js easy to urﬁerstand

~ how our brain fools us in thxs.;@bolt tells us that for d large  numbér of

tossgsj a coin, heads will occur about haIf of the time -- and this is true
This is ah\example of tHe law of large numbers. Then we observe. that heads
hasn’t occurred for several tosses and we make the m|stake of thinking that

heads must now start occurring more often to ”catch up" with the number
of tails. Th|s |s net true. Remember a conn can’t thfnk On each toss

there is just as muc..h chance for heads to turn up as for tails.

By using mathematic's we can Iearn many interésting things For sﬁ"‘

example, fronvw ch|ldren in your room there are 6,435~different ways

Pu can have 7 fhildren on a comm| ee.. If you choose a 7-member ] o

)

1 comy‘nlttees Another example i is if a doin has been tossed and heads have

occurred 7 oyt of 10 tlmes chances are less than % that talls will .

' “catch up" “in 100 tosses The mathematlman can telfwhat wull probably

'.‘\),

| happen in cases such as this. . P \ .

“The next time that y}\hear some statement:about the ”Iaw of averages”
hsten carefully Try to f1nd what the person betteves and see |f heﬁls using |

Bt
»,.“

ko

|t correctly %
. \ o

I
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'Exercises-t_esson 12, - - o o | ; ‘ ¢ - '
: Mark these TRUE Or<FALSE ‘ ’ .
. ’1. sYou have béen sprnnlngaaplnner that has a dial which - o

—;— black-and —% red. The last four splns have |anded T
on black. It is more likely that the sp|nner w{H show red’ '
,on the next spin than black.

'.,-\ 2 The last five new pupils who came-to our school were boys.‘

g _ * . The chances-are better than equal that the next new pupil
. A .

. anlbeagrrl . " N,. . S )

3. The ospltal reported that the |ast seven -babies born there .
wer g|r|s It is more ||ke|y that the next baby born there
wr|| be a boythan that it will be a g|r| | -

4. The weatherman says that on:-the average it rains 4 days
during the month of July Today is the 27th «of Julyand it °

' Ky
~ . / -

| has not ralned all month. There,fore,vlt will rarni tomorrow.
—t  *7 =7 5. Anauto dealer has- 250 new cars and he kn!ZJ

ws that one '
'. out of every five n'ew oars .he’setls is colored bjack. This ..
| | _' week he has sold 2 blue, a white, a green, anda grey car.
P ~ Ttiginore likely than not that the next car he sells will

| " bea black one. |
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Things

Gonclusro sfrom the law of averages /‘- : A - —

\,«l . . ' .,;{, . . . ' . “ (‘\ . ° ) ) .\’(
'Probfem’ S A - ',

-~ How mahy tumes on the verag do you thmk that you wo’ul,d ave to

.. - toss a com before |t comes up heads7 Usethe chart on the next page.

. Proced‘hre , . : o IR

¥

\

Tossa coin. Count the number of' tos’ses until you et a, head. For B
» example: H you geta head on theffrst toss write’ 1 mzthe Columnjust ,-“, -
to the r|ght of "1st head" . Start over If ydu dj ot getahead untllthe‘ " .
, "fourt’h toss vtfrft_e-‘a“tt Ajust to the: rlght of *2nd head” Contfnue gntll ‘

'.you have completed column A.. Repeat for columns B through E. Each ’

column provides: spaces to record the tosses for fO heads

v .s. v B

v After you have t ssed 50 heads add the number of tosses to get each .
A group of-ten heads. Divide gach of these sums by 10 ~k/fmd the aver%e .

PPN

« . nuriber of tosses needed to get one head i 77 y

-/ =w "‘!\f\g- -'\_‘:. S
| Then -add'the sums from the five columins;d |V|de by 50 . This
gfves the average number of tosses to get one heatf Is '(htS average cIoser

* ‘\;_

ta, 2 than the average fpr each of the- flye cf)lumhé? How manP/ tlmes drd |
it take, 2
tosses to get a- head? How many times did it take onIy T Tosstogeta head?

-

o - ’ l’\* — R
’ i:"".' A — . —
Lo, EFURA s » ” SR

i B . .or
] 4 " ! ® , . ¥ , ; 4
v 4 .

5 it take more than 5 tosses to get a head? How manytfmes did

o

——
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1

g
st head'k; . L
- 2nd headS| - . , ' k - ’
’3§dt1e'aq c . | N 1 -
4th head | = . R ' ' .
% " %th hea e B o | 1
, 6th head | " \ R 0 |
7th head |. . ' ‘ | »
Sthhead | =~ | | ; | 2\
%th head C ~
10th head

Nu mberj’of Tosses to-Get a\H@d

A\
SUM

T USuM + 10

<

A. B¢ D E

-

Perhaps now you car) see why some eeople misuriderstan"d the. law of

averages With manytesses of a c in, We do see ‘that about half of the
. tosses are heaHs That is, ‘it takes 2 tosses, on the _v_er_ag_ 1o get heads
‘ But when you tossed a coin, you found that sometlmes you tossed a head

on only 1 toss. Other tlmes, ypu had to toss the coin several times to get
a head.- This should help you understand that these people fail to seethat
the "average" / is ma’Ze from numbers'that dtffer gmte widely and that there

is NbT a "law"' gw

ich’ says that you must get a head after tossmg 5 talls
" for example, o R |
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~ APPENDIX - Probability Devices .  .e
This appendix suggests devices which you might like to make. You can
think.of games which. can be played with them, Decide how to organize and

~record'the data. These devices can help you in your study of probability.

-l Regular Sohds o - 9'~. ¥ " -
.. ) F'4 '
- We have used co|ns dice, cubes cards,s®nd othér materials to heIp us:

)

|e/arn about -probability, but there are many.devices which are just as useful. .
. lh@ patterns on the next six pages are for the construction of regular solids |
“which can be used in probability experiments. The patterns can. be traced on

“~“tagboard and the solids will then be sturdy enough to toss or roll.

Thetetrahedron octahedron and hexahed/on (cube) are not dlfhcult to

—— 7/

. construct, Just fold on the dotted hnes and glue the tabs

' The dod cahedron is more d|ff|cult to constr t. “Make the f|rst half of |t

~Jby cut ng lgthe dofted line at dach arrow. Then fold on the dotted lines and
glue ttle tabs Complete by folding the second half and gluing it1o the first ‘

hatf tab by tab { Do not make both haIves and thep try to put them together

P

‘ The |cosahedron appears dtfflcd{t to construct, but it |sn 't Cut to the
dotted line at eafh arrow. Then fold and glue the tabs in order one by one,

. and it wilt work|out n|cely
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‘Tf-numbered or colorgd, the
face which is down is the.
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Ifthe cube is to have . |- _ e ‘ : |

. "dots" on its faces, make F—————————- ‘Ifthecubeistobe =~
. thedots as shown below. (¢ .| numbered, usethe ~ -
- . " . ' " .} numbers.as shown .

Ay

so that opposite faces

‘fo @ ’ < 1 .
[ T will have asumof 7.
X0 - oo . . -
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" Hexahedron = 97
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After cutting it out
glue the adjomlng
tab to the edges

-
-\

-

' “vi

. S
S bt o
«

i

<, 41 ot
Wb st A

Lo

[N
—~
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First half.of a Dodecahgdron

: 99 -
. ) <
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,_L&‘._,E:g P

B
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1
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\
\
\
\
\
\ 8
\ !
\ ’
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§ “cut to the
dotted I|ne at
each arrow.

" A dodecahedron is a

solid i ith 12 faces.
It may be numbered,
cojored, or éven used

as a galendar

,{"?‘.

LU N




* After cutting it out T
glue the adjommg
tab to the edges

3 '
‘ . ‘ ) " ) & L
~ s \ i ~"
. ..,‘:; N )
’ ’ .o glue the tabs
d - i . 0
.
' ] __'___- —— 2,
‘ / " [
- !
=
: / S < [
/ + L.
y , \ /
} ¥ / . /
be . ‘ l N . /
AN o/
I 1

e = . ———— - ———

. “cut to the :
dotted lme at
—_each arrow.

- . A dodecahedron is
solid tmth 12 faces.

R Tt mdy be numbered,
‘ ‘e cojored, or évenused
T ' o, : _— alendar - -
N > \ ’ ' J- ’ . ' ¢ ,: ‘7.?‘. )
e .y First half-of a Dodecahedron Ny L
! ‘e 9'9 : ‘ -, ’ \ i "
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. 93
. After cutting this out, donot - o | |
" glue adjoining tabs 10 the edge. - ' T
Instead, glue one tab at a time . LT ' :
1o the first-half of the dodecahedran. ;
- ’ . . . . . . ¢ |
N ‘ . /
’ ’ glue the .
A N tabs-‘ o
S/
___ . Cuttothe -. ‘
dotted line -
’ at QaCh‘ i
- Narrow '
D' " N 'J _
5 Second half of a Dodecahedron o AN -

-

-

100 <, . o
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For‘a SmaH top you need a plece of cardhoard, a wood dowel or sucker

stick, a stralght edge,".and a compass. Use a two-|nch~p|ece of dowel gr_ -
sucker; stick. Sharpen one end to,a point with a pencil sharpeneri *

" Usea compa7s and straight edge to make the- dial-from cardboard.- Mark,., |
: pomt for, the center and 8raw a circle with radius 1% inches, Mark any .

point on the'C|rcle and, with that. point as center str|ke an arc-/lt’n ﬁte same
radius to intersect the circle:. Continue to strike arcs around the c1rcle

[ 4

Con nect pmnts marked and cut off the outer part of the reglon 'to make a
' 'hexagonat reglon D|v1de it as de5|red Here are some suggestlons~ L
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‘

" the fable is the oné that is counted Ly

.= division hnes atthe cénter before |nsert|ng the penc|l Use glue to fasten -

e

596 < S : oo
Poke the sha rpened end of the stick through the cente@of the hexagon
(A drop of glue will helpto keep it from wearing teo large a hole but experi-~
ment f|rst to f|nd the best balance*for the top.) Spin the st|ck between thumb

and foreflnger Spln the top on a flat surface The edge that stops agalnst
e y

4

M A large fop may | be made in the same way An ord|nary penc|I makes an

" adequate stlck Itis a good |dea however, to slit the cardboard along the

‘e

the cardboard to the penc|l . .
. 1‘ ‘ ) ’ .
The top can akso be made. W|th elght edges or W|th twe’Ive Do you know
1 - .

howtodothls? —_— L

i L L 2
You can make a topw1th two or th ree dials.-

doy/et 3—1- : |nches long and shajpened at one end JMake a c|rcular cardboard ’

Use a sucker st|ck orr tth

. dial 6 lnches in dlameter Inscrlbe a hexagon, .but do riot cut |t out. Colog

v G .

aﬁshown | o SR S T
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Insert the stick through the center and glue the dlal to the stlck

-

When the glue is dry, place over the d|al a ”bearlng” made of a piece of.
milK carton” 1 |nch square with a. hole in the middle. Make another al 6

. lnches in d|ameter but |f posSible use cardboard that is slrghtly lrghter in

~ -

“a

welght Inscrrbe a hexagon color and cut as shown

Make: cuts % inches fong on the
llnes as shown. by arrows. Bend
the cardboard up on the right of -

each cut to make a trrangular =

\

- 'wind- catcher"

Place thls dJal on top of the beamng Before sprnnrng the top, lrne up the
two dials so that the colors fhatch. The bent-up cardboard will let you do
thls Spin. Record the number of.spins necessary before the colors agaln

1

match How many sp|ns would you expect it to take? B .

H]

. . . . T . : 1‘04. ' . . ‘
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- 3 ‘Spinners

- Splnners whach come W|th most. games have a f|xed d|a| and an arrow
wh|ch spins. You can make this type of splnner Another splnner which is
eaS|ly constructed is one in which the dial sp!ns, as shown in the drawung
Construct the base out of heavy tag board. Use-a heavy paper chp for the post
and then varlous dials may be exchanged and used on the base.




e el i

Another splnner with dials wh|ch go from large to small can |llustrate how-

»

‘ |tems can be put into-an order. Each heavy cardboard dial is lelded into a '

number of equal parts. The number of parts is the same as the number of

1tems to be ordered. For example, to experiment to see how four rows |n a-

classroom mlght be dlsmlssed for’runch each 0{ four dlals is divided into four,

equal parts (A, dial is made foy each row. )/Svpm the dlals and record how they ,

I|ne up W|th the arrow on the base. This dev\geﬁtan be used to lllustraie a/n
orderly way. of arrlvmg at and l|st|ng the various arrangements

99 "
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.

.. of th|s vane red with a penc|l ar erayon Insert a sucker stick in the middle

. -~ .
] - ', . v -
. - - - A -

& " Windmill, |
Cut four: p|ecesfof file card or tagboard to make two vanes.
- 5 in. :
3/&- in. -t
et ‘
N A : ., S : » \e ¢ ) .
- . \ .'/

Staple two p|eces together in two plaGES as shdwn in sketch B Color one side

. %

between the two p|eces Use a punch to make a hole ina piece of m'lk carton
~ one-half |nch square for a "bearmg" | Staple the other two p|ec S of file card

.'together to make a secphd vane. Mark one side as. before, a Jinsert the top

- ]

of the st|ck betwe;n them, Paste a str|p of gummed pape or tape over one end

, " of a small spool Put the end of the stick |nto the Holeat the other end of the.

-' X spool Hold the spool and blow the ﬂle card vanes, They should turn qurckly

FRIC < wa T ,
v v cric [ - . - .
A .

L ‘7,;‘\‘
D

. .'andmdependently J

'_ e N | R P:actute blowmgafewtlmesf'

When vanes have stopped turn|ng,

, ~ lay them gently on a flat surface
- “‘”k carton’ "’%‘i“@ 'sq that both vanes are flat on the

g " surface. Then redord whether
S | both vanes are red\ one is red e
.« , :andoneis whlte,"or’hoth are
e . o white. After fifty trials, do'the’
RV T | “the results of the experiment "~ .
A. G:,- \‘ B 7 tos »fit,vrith the expected results? j | 1
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Whirly-bird

This is another. type of wmdmllj .

Usea sect|on of quarter-inch dowel about two feet Iong Wax it by.
rubb;ng it with a piece of crayon, Follow the directions as given for a wmd-
mill and Thake as. many file-card.vanes and milk-carton- bearmgs as de5|red
Hold the dowel at both ends, like.a harmonlca and | blow. When vhnes have

~ stopped turnlng, lay the Whlrly -bird gently on a ﬂat surface 50 that all |

_vanes are on this surface. One vane corresponds to one coin, so ’gen«vanes }
can be used to duphcate n experiment of "'tossing ten co;ns” Canyou - °

. think of other ways to{?or thevanes SO that other,ekperlments can be

done? a
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5. Spoon device " - : ;e

Use two plastic picnic spoons of different colors Lay the handle of on‘e
on the handle of the other so that the bowls are at opposde ends and face
opposlte ways. Fasten W|th two rubber bands as shown at arrows

o~
1 e R e e e e AN W‘Vuo\;@-'w«p" o
i Ay '

il \.ﬂ

| oo

_~ Roll the handles between your palms and drop on a table from a helght of a.

L4 '

" foot or so The spoon on top counts Is it justas l|kely that one spoon wull

-

be up as the.other?

» > . .
N " ‘ .
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. ! ﬁu6. Sam ing Bues (Urns) . o u ,

Many probablllty experlménts requnre a samplmg to be taken |n a random

h manner This devuce uses various colored marbles

L oL An oatmeal box. serves Well s the container (urn)a Cut round holes
T ten, for example, in the bottom of the box.. These holes should havea " . . -

\

b

w : wdlameter sllghtly smaller than the ‘marbles sp-the marbles can be’Jseen in---- -
them. . Ch|nese Checker marbles ™
S s,er\kWell and come in ‘packages

3
1;"

of 6.colors, 10 ofeach. .-,

1190,
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Example TeII a fr-lend you have 60 marbles i in the contalner "Do not teII _
hlm how many there are of ‘sach Color Use, for example, 40 white and
20 black. Turn the urn up 10 times and record the number ‘of black and

\'\{

B '"—,wh ite which, show i in each samplmg “From<he totaL predlct the probable

“/’—;P‘.—"nﬁmbe")‘)f whrte aﬁd*hlaCKmarbles mthe urn. - ll/

. N ™
L v . . ¢ " F 2

]‘ i A second sampllng box can be made by-using a box (rectangular or
cyllndrlcal) with“a lid. Tt should be large enough to aIIow objects such as
" marbles: or small balls to rolt around Ina corner of a rectanguiar box or :
at the bottom edge of a cyhndrlcal one, cut h&::st Iarge enough to let -
P

ake the box. Turn it

.

one object go througn easily. -With the hole

¢

over in your hand to_let one object come out.

r

A third sampling device, a paddle, is made as Shown in’the drawing. < -
- The holeé are sligh'tly smaller in diameter‘ than the marbles. Cut a box ‘
. as shown (a shoe box works well.e Place marbles in the box, Scoop. W|th
\- the paddle untll aII “holes” are frlled ThIS g|ves a sample of the ent|re
,' coIIectlon of marbles . | L - e / .
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' ggg-tarton Sampler

An egq carton and some marbles can be used for experlments For -
example coIor alternate pockets of the carton black. PIace 5 black marbles.
and 5 white c(nes inside the carton CIose the lid, turn the carton ups4d’e

- down and allow the ma rbles to roII around Flip the qarton uprlght and’
open the lid,” Record the.information you are interested |n for example,

the nq_mber of black marbles in bIack'pocketg,, etc. .- - .

.0
L




8 Hexawhlrl

Th|s gadget works like an old-fashioned button: -on-a- -string toy. Cut from -
: cardboardtwo cwcles with radius 1213— inches.” In each punch two Roles JUS’(
! big enough to msert a piece of strong string: The holes should be punched

on oneof the diameters ofthec|rcle eéch 1 inch from the center (See ST

2
pomts marke X in Figure A.)
] . > -
A
' ' o . %,
Make two or more cardboard hexagons usmg a 2l inch radius for-the f|rst

- 2 ’
a 3 inch radius for the second, etc. Cut a hoIe with radius. 1% inches |n; -

.the middle of each hexagon and number the 5|des 1 through 6. (See o

" Figure B.).

/" Use a strong strmg 50 inches long. Insert one end through a hole |n one of
'1 the C|rcles through*the smaller hexagon then the larger hexagon (maklng
e the nu mbered sides face the same. way) and then through théether,
‘circle. Leave a loop of string beyond the circle’ and msert the stririg tn,,apugh :
the other hole of the second circle, back th rough the Iarger hexagon "the
: smaller hexagon, and the first circle. Tie the ends of the string together to
“make a second loop. Adjust the cardboard ’pleces so that the loops on €ach |

Q N \ Ty

A' . hd 1
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Probabll ity Scale

"t

::‘35%7

_m,’:'

t
|

Sums
2 (1,1)
3102,
4 (1,3),
5 (1,4),
6 (1,5),
7| e,
8
9
10
11
12

Possible Combmatlons

(2,1)
(2,2),
(2,3),
(2,4),
(2,5),
(2,6,

t

(3,1
(3,2),
(3,3,
(3,4,
(3,9),
(3,6,

~

a5
9,2,
',3),
(4,4,
(4,5),
(4,6),

!

5,1}
(5,2,
(5,3),
5,4),
(5,5),

5,6,

| Two cubes, for example give the foIIowmg sums
| SRV

61
(6,2,
(6,3
t6,4)

(6,5) 5

,(6 6)
TotaI

36

A
" When tossing two dlce\or other regular sohds it helps to construct a
ble for counting how many ways a certain sum or product can be obtained.

t

No. ‘of Ways -

' This information can be placed on two number lines on strlps of cardboard

as in the. sketch

N——w .

U —f— =

4=:——\.n

X
l
3

=

I
1

-~

These two strips can be placed in pockets of a 1arger plece offardboard SO that
" by sliding the scgJ,es along, one quickly §ees the, number of possible comb|na-
tlons This flgure shows the 4 possible comblnatlons of a sum of 9.

Scales for other solids.may aIso be constructed
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'

. obtained by throwing two dice.

’
- * s

' side of the cardboard are the same length There should be just enough
space between the crrcular pieces for the hexagons to turn on the strlng

L !
Fasten the circjes, to- ‘the string with a drop of glue Make an arrow on the

circle next to.the smaller hexagor.- (See Figure C.) - ST

Py

PRy

To operate te the hexawhlrl hold a loop in each hand and swung the cardboard
pieces around and around (25 or more tlmesl omntil the:\ploops of string are
twrsted Pull the loops until the tW|st|ng is Dldone re\lease to allow strlng
to tW|st the other way, and pull again. Wlth practice you can- make the
hexagons spin rapidly between the circles. Stop, and see which sides of the
hexagons are in line with the arrow (2 on tb\e smaller 3-on the lafder,

[

for |h‘stan,cel. Experiment-to find out if the results are slmllar to those




